manuscript for publication.

SCA Intern Blair Anderson electrofishing to document
trout reproduction, Chattahoochee River National
Recreation Area (Tupy, 2007).

Chickamauga and Chattanooga National
Military Park

Attended a meeting and site visit to assess
wetland impacts resulting from the proposed
Moccasin Bend Bank Stabilization Project
and investigated possible mitigation sites.

Congaree National Park

Assisted with FERC re-licensing by attending
stakeholder meeting to develop an ecologically
sustainable flow prescription for Saluda Dam.

Attended a regional meeting on FY 2006 sur-
veys for the Ivory-billed woodpecker.

Participated in a meeting involving federal,
state agencies and public utility company
along with environmental organization re-
garding the Saluda Dam Relicensing Project
and implementation of the EWSM negotia-
tion process.

Cumberland Gap National Historic Park

Worked with the University of Georgia to ob-
tain funding from NPS Challenge Cost Share
to investigate resource management of pro-
tected lands on blackside dace populations
inside and outside of the park.

Cumberland Island National Seashore

Reviewed and provided comments on draft
Floodplain and Wetlands Statement of Find-
ings for the North End Access and Transpor-
tation Management Plan.

Fort Pulaski National Monument

Worked with park staff and I&M Aquatic
Ecologist to address recurring fish kills in the
moat surrounding the fort.

Great Smoky Mountains National Park

Reviewed the draft Floodplain Statement of
Findings and provided comments regarding
the document and assessment of impacts to
the park staff and contractor for the Tremont
Institute Construction Project.

Reviewed and provided comments on draft
Floodplain and Wetlands Statement of Find-
ings, Wetland Mitigation Plans, and Environ-
mental Assessments involving wetland/flood-
plain impacts on Oconoluftee Visitor Center
Improvement Project.

Reviewed and provided comments on the
draft Final EIS for the North Shore Road.

Gulf Islands National Seashore

In collaboration with Southeast Region
Coastal Morphologist, developed a Techni-
cal Report on Indirect Impacts to Wetland
Habitats and Coastal Processes along J. Earle
Bowden Way as a result of the proposed road
construction project.

Reviewed and provided comments to the
revised draft Environmental Assessment for
both the Fort Pickens Road and the J. Earle
Bowen Way road construction projects.

Reviewed and provided comments to natu-
ral resource staff on contractor’s proposals
for wetland delineations on the Fort Pickens
Road project.

Developed recommendations with Southeast
Region Coastal Morphologist to avoid signifi-
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cant wetland and floodplain impacts, in-
cluding loss of sea turtle habitat for the Ship
Island construction project.

Jean Lafitte National Historical Park
and Preserve

Reviewed and provided comments on draft
Floodplain and Wetlands Statement of Find-
ings, Wetland Mitigation Plans, and Environ-
mental Assessments involving Debris Remov-
al and Dredging of Canoe Trails.

Provided review and comments on the park
position statement for the Louisiana Coastal
Protection and Restoration Program.

Kennesaw Mountain National
Battlefield Park

Conducted wetland delineation and mitiga-
tion proposal for proposed Trail Manage-
ment Plan.

Natchez Trace Parkway

Reviewed and provided comments on Draft
Floodplain and Wetlands Statement of Find-
ings, Wetland Mitigation Plans and Envi-
ronmental Assessments involving wetland/
floodplain impacts for final draft EA for the
Multi-Use Trail.

Natchez National Historical Park

Provided a report to the park with recom-
mendations for managing the fisheries of the
ponds at Melrose Estate.

Fr L

e P
Cypress Pond at the Melrose Estate, Natchez National
Historical Park (Long, 2007).

Salt River Bay National Historical
Park and Ecological Preserve

Reviewed and provided comments on the
draft Environmental Assessment and Wet-
lands and Floodplains Statement of Find-
ings for the Proposed Marine Research and
Education Center.

Reviewed and provided comments on draft
Floodplain and Wetlands Statement of Find-
ings, Wetland Mitigation Plans, and Envi-
ronmental Assessments for Plan to Mitigate
Coastal and Wetlands Vegetation during
SARI Old Hotel Demolition and Restoration
of Peninsula.

San Juan National Historic Site

Worked with park and cooperator to resolve
permitting issues for the Save-A-Gato proj-
ect.

Timucuan Ecological and Historic Preserve

Reviewed and provided comments on the
DEA and Draft Wetlands SOF for the Pro-
posed Visitor Contact Station at Cedar Point
project.

Vicksburg National Military Park

Coordinated invasive fish eradication project
with Mississippi State University coopera-
tors.

A L

Crayfish chimneys at Mint Springs Creek, Vicksburg
National Military Park (Long, 2007).
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APPENDIX B
SUMMARY OF WATER RESOURCES DIVISION FUNDING

FY2007 base funding for the Water Resources Division was $12,399,000 (Figure 1). These funds
are distributed among five principal categories: Water Resource Projects (Water Resource Pro-
tection; Competitive Projects; and Other); Water Quality Monitoring; Water Resource Protec-
tion — Aquatic Resource Professionals; Watershed Condition Assessment Program (including
projects); and Water Resource Technical Assistance (Figure 2). The Water Resources Division
also co-administers the NPS-USGS Water Quality Partnership Program that was initiated un-
der the Clean Water Action Plan and is funded by the USGS Water Resources Daiscipline. This
program provided $745,200 for projects in FY2007.

Figure 1 - Water Resources Program FY2007 Funding

Funding Available in FY2007 $ 12,325,000
Pay Increase 74,000
$ 12,399,000
Net across-the-board reductions -196,000
Total available in FY2007 $ 12,203,000

Figure 2 - Water Resources Program - FY2007 Base Funding by Category
Water Resource Projects

Water Resource Protection $ 954,700

Other Projects 14,500
Water Quality Monitoring 2,781,300
Water Resource Protection — Aquatic Resource Professionals 1,205,000
Watershed Condition Assessment Program 2,649,300

Competitive Projects ($507,800)

Critical Projects ($287,600)

Coastal Projects ($422,000)

Natural Resource Condition Assessments  ($813,100)

Marine Science Advisor ($146,000)

Other Projects ($472,800)
Water Resource Technical Assistance 4,794,200
Total $ 12,399,000

WATER RESOURCE PROJECTS

The projects category includes three areas: Water Resource Protection Projects, WRD Com-
petitive Projects, and Other Projects that are non-competitive. Water resource projects are
funded in the areas of general water resources, water quality, wetlands protection, and water
rights.
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WATER RESOURCE PROTECTION PROJECTS

The Natural Resource Challenge resulted in an increase of $823,000 in the water resource
protection projects budget beginning in FY2001. As shown in Table 1, FY2007 expenditures for
this budget increase continued the NPS’ capability to fund data collection and analyses that
can be used to describe surface- and ground-water flow regimes and investigate the depen-
dence of park resources upon water in support of the Department of Interior Water Quantity
Strategic Goal. These efforts are targeted toward development of scientific information that
will contribute to decisions that protect or restore surface- or ground-water systems. Decisions
are made by federal managers, court judges, or state administrators, such as state engineers.
Priorities are determined by the requirements of federal or state law. Presentation of results
may occur in state or federal regulatory process documents, such as rights-of-way and Clean
Water Act permits, state water rights process documents, such as applications, protests, or ad-
ministrative hearing records, or federal or state court process documents, such as adjudication
claims, objections, or court hearing records. Results are also intended to support settlement
negotiations, which are conducted to avoid contested case hearings, litigation, contested land
use decisions, or to support the implementation of settlements.

Studies are conducted by scientists with expertise in fields that are appropriate for the park
resources being examined. Hydrologic characterization is a need common to all water re-
sources protection issues addressed by this budget. The majority of FY2007 project funds were
used to support ongoing studies designed to characterize surface- or ground-water flow sys-
tems. In the western U.S., ongoing projects are developing modeling capabilities for predicting
effects of large-scale development in regional ground-water flow systems. In the eastern U.S,,
hydrologic studies are developing information on the effects of impoundments on surface river
systems. These tools are needed by decision makers to understand the potential for impacts to
park water resources in the future from a number of existing water development proposals. In
addition, hydrologic data is often required to implement settlement agreements.

Project funds are also used to study the relationships between water quantity and flow timing
and water-dependent park resources. In FY2007, water-dependent resources that were studied
include riparian vegetation, fish migration, anchialine ponds, and geomorphology. These re-
sults are needed by decision makers to understand the potential effect on the water-dependent
resource of potential changes in stream or ground-water flow.

Finally, the results of these studies must be presented to decision makers in written or verbal
format, often in a forum dictated by law or regulation. For this reason, a portion of the water
resources protection project funds were used to support the Department of the Interior Office
of the Solicitor in providing legal advice and representation to the NPS.

Many of the issues being studied are also of concern to the programs of other federal manag-
ers, such as the endangered species and National Wildlife Refuge programs of the U.S. Fish
and Wildlife Service, the Southern Nevada Public Lands Management Act and other programs
of the Bureau of Land Management, and the water supply programs of the Bureau of Reclama-
tion and U.S. Army Corps of Engineers, and the research program of the U.S. Geological Sur-
vey (USGS). In many cases, these other federal programs also provide funding for studies that
are useful for resolving NPS issues. When this occurs, NPS coordinates its water resources
protection funding with that of the other agencies to avoid duplicating studies.
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To increase the effectiveness of its water resource protection funding, NPS partners with other
non-federal entities. Some studies occur as a result of collaboration with state or private enti-
ties with common science objectives. For example, hydrologic data collected by NPS studies
for Lake Mead National Recreation Area, Death Valley National Park, and Great Basin Na-
tional Park are shared with the Nevada State Engineer, southern Nevada water purveyors, and
private developers, thereby contributing to the larger-scale knowledge of regional aquifers

and ground-water availability in southern Nevada. In another example, data and other sci-
ence information collected at Chickasaw National Recreation Area contributes to an on-going
state-federal study of the Arbuckle-Simpson Aquifer in southeastern Oklahoma. In yet another
example, hydrogeologic analyses conducted for Great Sand Dunes National Park and Preserve
is being used in conjunction with work being conducted by The Nature Conservancy and local
water conservation districts to support water rights protection for the park.

Table 1. Water Resource Protection Projects - FY2007

FYO07 Funding

Park Region PROJECT TITLE(S)

$(000s)
ALL ALL [ Support to the Office of the Solicitor 183.2
CHIC IMR | Hydrologic Data Collection 10.0
WICA IMR | Ground-water Study 46.6
MOCA IMR | Hydrologic Data Collection for the Verde River Adjudication 473
MT Parks IMR | Implementation of the Montana-NPS Compact 1.5
SAGU IMR [ Investigation of Hydrology and Water Related Values 1.2
ARCH IMR | Hydrologic Data Collection 18.1
KAHO PWR | Investigation of Hydrology and Water Dependent Values 65.0
GRSA IMR | Hydrogeologic Data Analysis 39.6
THRO MWR | Collection of Hydrologic Data 4.3
DEVA PWR | Participation in Ground-water Model Development 12.0
GRTE IMR | Investigation of Hydrology of the Gros Ventre River 6.2
GRBA PWR | Investigation of Hydrogeology and Hydrologic Data Collection 81.6
Tuzl PWR | Hydrogeology Study 23.5
NIOB MWR [ Investigation of Water Dependent Resources 50.0
BLCA IMR [ Monitoring of Riparian System 30.0
OBRI SER | Investigation of Water Dependent Values 17.6
ALL ALL [ Technical Support to All Projects and Technical Assistances 226.0
ALL ALL | Administrative Support to Projects and Technical Assistances 91.0
TOTAL FOR WATER RESOURCE PROTECTION PROJECTS 954.7

WATER RESOURCES DIVISION COMPETITIVE PROJECTS

Water Resources Division competitive projects support many park-based activities, including
the design of information management systems, regulatory assessments, riparian/stream and
watershed restoration and protection projects with water quality goals, or other water quality
improvement projects. Projects may also include design and implementation of Clean Water
Act best management practices required to improve water quality to meet State-mandated
polluted runoff or non-point source pollution control or other park water quality goals and
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objectives. In addition, projects may encompass one-time assessments or inventories of water
quality baseline conditions or contaminants. Projects support National Park Service Strategic
Goals lagA (water quality), [a4B (water quality), and la4D (water quantity) and the Depart-
ment of Interior Strategic Planning Goals for Land Health Ia1A and IaiD.

Projects also may include ground-water assessment and monitoring, well and spring invento-
ries, stream and riparian habitat restoration, wetland assessment, management or restoration,
stream function assessments, channel and bank stability investigations, stream type classifi-
cations, watershed condition assessments, watershed management, surface-water hydrology
studies, floodplain assessments, river management, water resources management planning,
and other water resources related projects.

WRD competitive project funding for FY2007 totaled $507,800. This funding was provided
by the WRD Watershed Condition Assessment Program. WRD’s base funding is no longer
adequate to sustain the competitive project program; therefore, it will become inactive after
FY2007. Over the past ten years, in order to meet increased salary costs per FTE and budget
rescissions, WRD has had to reduce funding to its project programs by $1.4 million. This has
resulted in WRD’s inability to support the WRD competitive project program.

Fully-Funded Projects: Fully-funded projects are projects that received the final funding
installment in FY2007. Although these projects will not receive additional funding from WRD
beyond FY2007, fieldwork, data analysis, report writing, or peer review may continue into the
next year. A total of 11 projects received their last year of funding in FY2007 (Table 2). Appen-
dix A contains a summary of these fully-funded projects.

Table 2. Water Resource Division Competitive Projects
Final Year Funded Projects - FY2007

Park Region PROJECT TITLE FY2007 Funding
$(000s)

KAHO PWR | Determine Subterranean Ground-water Nutrient Input to Kaloko Honokohau NHP's 21.0
Coastal Ocean Ecosystem

BUFF MWR [ Map and Characterize the Geology of Tomahawk Creek, Buffalo National River 50.0

MULTI [ PWR [ Pre-Disaster Preventative Planning in MORA/OLYM 45.0

YELL IMR Norris Geyser Basin: Effects of the Shallow Ground-water System on Visitor 50.0
Safety

MULTI | PWR | Assessment of Ground-water Resources in the Mojave Network 69.9

CUVA | MWR | Biological Assessment of Primary Headwater Streams 41.2

SACN [ MWR | Manage Nonpoint Pollutants through Watershed Modeling 69.5

GRTE IMR Baseline Water Quality of Four Western Tributary Streams in the Upper Snake 23.9
River Basin

MULTI PWR | Map Wetlands in Small NPW Parks 48.7

BIBE IMR Determine the History of Channel Change of the Rio Grande River at Big Bend NP 41.6

EBLA PWR | Conduct Hydrologic Assessment of Ebey’s Prairie, Ebey’s Landing National Pre- 35.0
serve
Total 507.8
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OTHER PROJECTS

Cooperative Academic Program for Fisheries: Because of the limited professional fishery
expertise within the National Park Service, this program uses a small amount of WRD base
funding to further develop and increase cooperative relationships between the academic
community and the NPS fisheries program. Funds are set aside to help foster graduate student
research at National Park System units and to help cooperatively fund fishery students engaged
in NPS park projects. Potential high priority projects suitable for graduate student research are
identified through the NPS PMIS project need data system and matched to student availability
through discussions with fishery professors. The program helps introduce top caliber fishery
students to National Park Service programs, as well as expanding the level of expertise made
available to parks. In FY 2007, a project at the University of Montana received funding through
this program. (Summary provided below).

Project Title: Assessment of cutthroat trout survival and growth in irrigation ditches

off the Gros Ventre River and population connections to the Snake River, Grand Teton
National Park — Water diversions can influence the quantity and quality of habitat available

to fish within a river system, and often may be a source of mortality. Adult trout habitat in

the lower Gros Ventre River is limited by the effects of at least 13 irrigation diversions. Such
alarge proportion of the river flow is diverted that fish habitat (and flow) is often completely
eliminated near the Highway 191 Bridge. This may reduce the quantity and quality of trout
habitat in the Gros Ventre River and serve as a barrier to fish movement between the Gros
Ventre River and the Snake River systems. A previous study examining water diversions in the
Gros Ventre River found mountain whitefish, cutthroat trout, speckled dace, and longnose
dace in several of the diversion ditches. Thus, understanding the role of these diversions on the
potential habitat availability, mortality, and movement of cutthroat trout in the Gros Ventre
River system is crucial for the conservation of this population. This project is examining 1) the
growth and survival of fish entrained within the irrigation ditches and 2) if cutthroat trout are
moving between the Gros Ventre and Snake River systems. It was initiated in FY2007 and will
continue in FY2008. Total project cost in FY2007 was $14,500, all of which was funded through
the Water Resources Division. All of the money was obligated in accordance with the project’s
approved Scope of Work.

WATER QUALITY MONITORING

In FY2007, the Water Resources Division received $2,781,300 for the Water Quality Monitoring
component of the Natural Resource Challenge. This was the seventh year of funding for a
program specifically intended to track and support the attainment of water quality standards
in units of the National Park System as required by the NPS and DOI Strategic Plans. The
program is “fully-funded,” minus rescissions and across the board cuts.

The National Park Service is committed to a servicewide and DOI strategic goal to significantly
reduce the number of stream and river miles and acres of lakes and marine areas that do not
meet water quality standards. As part of this goal, the NPS is also committed to protecting
unimpaired water quality in parks from future impairment, including waters classified

as Outstanding National Resource Waters (ONRW) or State-equivalent listed waters.
Additionally, the NPS is committed to working with State Clean Water Act programs, as well

as taking appropriate management actions within parks, to support the restoration of impaired
water bodies in parks to an unimpaired condition. Presently, about 120 park units have one or
more waterbodies that do not meet state water quality standards for one or more pollutants
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on approximately 1,800 miles of rivers and streams and 1,066,000 acres of lakes, reservoirs,
estuaries and marine areas. Planning and design of the program continues to be implemented
in full integration with the NPS Park Vital Signs Monitoring Program. This is because water
quality is a key vital sign in determining overall aquatic ecosystem health. In addition, by
fully integrating the design of these programs, considerable cost efficiencies have and will
continue to be realized in staffing, planning and design, administration, implementation, data
management, and reporting.

Full program funding was allocated to all 32 Park Vital Signs Networks in FY2007 (Table

3). In addition, funds supported the development of an NPS servicewide water quality data
management program within the U.S. Environmental Protection Agency (EPA) STORET
national water quality database. While not shown in Table 3, WRD reallocated 20 work
months, involving five Division staff to support program administration and the development
of program technical guidance, technical protocols, detailed study plan and Quality Control/
Quality Assurance Plan guidance, and database management.

Table 3. Allocation of Water Quality Park Vital Signs
Monitoring Funding - FY2007 (continued on next page)

Network Region Number of Parks in Network FY2007 Funding $(000s)
Central Alaska Alaska 5 95.7
Heartland Midwest 15 80.0
NE Coastal and Barrier Northeast 8 879
National Capital National Capital 1" 69.3
Cumberland/Piedmont Southeast 14 57.6
Appalachian Highlands Southeast 4 68.3
North. Colorado Plateau Intermountain 16 105.4
Greater Yellowstone Intermountain 3 69.3
Sonoran Desert Intermountain " 62.5
North Coast & Cascades Pacific West 7 80.0
San Francisco Bay Pacific West 6 68.3
Mediterranean Coast Pacific West 3 74.2
Southwest Alaska Alaska 5 135.7
Northeast Temperate Northeast 10 58.6
Southern Colorado Plateau Intermountain 19 121.0
Pacific Islands Pacific West 9 147.4
Great Lakes Midwest 9 120.1
Gulf Coast Southeast 8 86.9
Rocky Mountain Intermountain 6 59.5
Sierra Nevada Pacific West 3 61.5
Eastern Rivers and Mountains Northeast 9 61.5
Arctic Alaska 5 147.4
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Table 3. Allocation of Water Quality Park Vital Signs
Monitoring Funding - FY2007 (continued)

Network Region Number of Parks in Network FY2007 Funding $(000s)

Klamath Pacific West 6 74.2
Southeast Coast Southeast 17 118.1
Upper Columbia Basin Pacific West 8 48.8
Southern Plains Intermountain 10 28.3
Mojave Desert Pacific West 6 78.1
Southeast Alaska Alaska 3 41.0
South Florida/Caribbean Southeast 6 143.5
Mid-Atlantic Northeast 11 43.0
Chihuahuan Intermountain 6 7.3
Northern Great Plains Midwest 13 79.1
TOTAL: 2007 Network Monitoring | 7 NPS REGIONS 272 2643.5
Servicewide Data Management 137.8
GRAND TOTAL 2,781.3

Vital Signs Monitoring Networks: In FY2007, 32 Park Vital Signs Monitoring Networks
fully committed their water quality funding to compilation of background information,
analysis of issues and threats, detailed program planning, and supporting synoptic-level field
assessments, and five networks initiated field-level monitoring. Network planning approaches
included personnel hiring, in-house allocation of staff, university cooperative agreements, and
USGS Interagency Agreements. In addition, some equipment acquisitions were made. All 32
Networks accomplished one or more of the following activities:

« Network water quality planning workshops

« Historic data compilations and analyses

+ Information on state-listed impaired waters and park “outstanding” waters
« Documentation of significant water quality stressors/threats

« Synoptic inventory studies in support of detailed statistical design

+ Database management and GIS support programs

* Development of water quality monitoring protocols

« Field monitoring

Individual network accomplishments are summarized in Appendix C (detailed budgets are
provided in individual NPS Network Administrative Reports).

Servicewide Data Management: The Water Resources Division continued to support
network water quality monitoring programs by providing national program administration
and reporting, establishing baseline inventories and analyses of available water quality data,
supporting digitization of legacy data from analog reports and other archival materials,
maintaining a servicewide water quality database in the EPA-STORET national water quality
database, and enhancing the means to flow data from the networks into STORET. Four water
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quality research associates worked to support the database development, management, and
reporting activities through cooperative agreements with Colorado State University. The
servicewide STORET database archive has served as the starting point for most network
water quality data compilation and analysis efforts. A contract with Research Triangle
Institute and Horizon Systems to revamp automated water quality data retrieval procedures
and reporting software to inventory and analyze water quality data from the three major
national water quality databases (EPA legacy and modern STORET and the USGS National
Water Information System) ended. WRD will now complete the procedures and software.
Much effort went into enhancing the two mechanisms by which networks report water quality
monitoring data to WRD for upload into STORET: NPSTORET and the NPS Electronic Data
Delivery format specifications (NPSEDD). NPSTORET v.1.50, a series of Microsoft Access-
based templates for entering, managing, reporting, and analyzing water quality data (projects,
stations, metadata, and results) in a STORET compatible format, was released. NPSTORET
v.1.50 also includes import routines to allow users to import their own data or stations as

well as data and stations from the three major national water quality databases. Additional
capability was added including the ability to filter the Results Template and to enter the results
of QC-specific activities. A new version (v.1.10) of NPSEDD, a set of Microsoft Excel-based
spreadsheets that provide an electronic data deliverable content and format specification for
those parks and networks that don’t employ NPSTORET, was released. This new version
included guidance for automatic data loggers.

WATER RESOURCE PROTECTION -
AQUATIC RESOURCE PROFESSIONALS

In FY20035, the NPS received $1,205,000 to fund aquatic resources specialists in the field.
Fifteen positions were fully funded in FY2007. Twelve of the positions are duty-stationed in
parks and one each is located in the Sonoran Network Office, the Center for Urban Ecology

in the National Capitol Region, and the Utah State Office. The specific aquatic resource
disciplines represented by the new professionals, their duty stations, and their primary areas of
focus are identified in Table 4.

Table 4. Water Resource Protection - Aquatic Resource Specialists (continued on next page)

REGION DUTY STATION GEOGRAPHIC FOCUS AREA

AKR Yukon-Charley Rivers NPres. - Aquatic Ecologist | Central and NW Alaska Network Parks
AKR Lake Clark NP - Fishery Biologist SW and SE Alaska Network Parks
IMR Utah State Coord. Office - Fishery Biologist Upper Colorado River Basin Parks

IMR Sonoran Desert Network - Ground-water Arizona and New Mexico Parks
Hydrologist
IMR Grand Teton NP — Hydrologist Vacant
IMR / MWR | Chickasaw NRA — Ground-water Hydrologist Southern Plains, Heartland Network Parks
MWR Saint Croix NSR - Aquatic Ecologist Great Lakes Network Parks
MWR Isle Royale NP - Fishery Biologist Great Lakes Network Parks

NER /NCR [ Center for Urban Ecology - Aquatic Ecologist National Capitol / Mid-Atlantic Network Parks
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Table 4. Water Resource Protection - Aquatic Resource Specialists (continued)

REGION DUTY STATION GEOGRAPHIC FOCUS AREA

NER USGS Water Resources Office (Atmospheric Northeast Region
Deposition), Troy, NY - Hydrologist

NER Fire Island NS - Marine Ecologist NE Temperate / NE Coastal & Barrier Network Parks

PWR Point Reyes NS - Aquatic Ecologist San Fran. Bay / Sierra / Klamath/ Mediterranean Coast
Network Parks

PWR Mount Rainier NP - Geomorphologist North Coast & Cascades / Klamath Network Parks

PWR Lake Mead NRA — Ground-water Hydrologist Mojave Desert Network Parks

SER Chattahoochee River NRA - Fishery Biologist SE Coast / Gulf Coast / Appalachian Highlands / Cumber-
land-Piedmont Network Parks

SER Chattahoochee River NRA - Wetlands Ecologist | SE Coast / Gulf Coast / Appalachian Highlands / Cumber-
land-Piedmont / S. Florida — Caribbean Network Parks

WATERSHED CONDITION ASSESSMENT PROGRAM

The Natural Resource Program Center’s Water Resources Division (WRD) received $2.65
million in FY2007, as part of the Natural Resource Challenge, to assess watershed resource
conditions in parks. WRD’s Watershed Condition Assessment Program (WCAP) provides
technical guidance and accountability oversight for this effort. By FY2014, the WCAP hopes to
fund a comparable “natural resource condition assessment” project for each of the 270-plus
parks in the NPS Vital Signs Monitoring Program.

Parks receiving these assessments will be in an improved position to 1) define natural resource
conservation indicators and targets via park planning and 2) report to “overall resource
condition” performance accountability measures (e.g., land health goals in the Department of
Interior’s Strategic Plan). Relying on existing data from multiple sources and best professional
judgment, each assessment provides an interdisciplinary synthesis and report-out on current
condition status, critical data gaps, and existing or emerging vulnerability/risk factors for
important park natural resources. Assessments also strive to develop overall condition
ratings for park areas, at the geographic scale(s) requested by the receiving park (e.g., by park
watersheds, habitat types, or management zones).

FY2007 projects benefited greatly from academic partnerships with universities in Cooperative
Ecosystem Studies Units (CESUs), as well as from collaboration with federal agencies that
provided essential expertise in varied aspects of ecological assessment and reporting.

Significant program accomplishments in FY2007 are described below. Table 5 shows the
budget allocation in FY2007 for the WCAP.
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Table 5. Watershed Condition Assessment Program
FY2007 Budget

Program Element FY2007 Funding $(000s)

Water Resources Competitive Project Program 507.8
Natural Resource Condition Assessments 813.1
WRD Watershed Condition Assessment — Critical Projects 281.6
Coastal Park Natural Resource Assessments 422.0
Marine Science Advisor 146.0
Other (incl. staff) 472.8
TOTAL 2,649.3

Implementation of long-range program plan: Two full-time staff members provided
dedicated support to implement the program plan to fund, during the time frame of FY2006-
FY2o014, a comparable natural resource condition assessment at each of the 270-plus parks in
the NPS Vital Signs Monitoring Networks. Staffing to implement this assessment project series
included one Federal employee, who served as Program Coordinator, and a Coastal Resource
Analyst, who assisted in the coordination of resource assessments in NPS managed coastal/
marine environments. The WCAP plan is being implemented in close coordination with other
NPS programs and activities related to resource planning, strategic planning and performance
reporting, inventory and monitoring, and disturbed lands restoration. In FY2007, the WCAP
initiated assessments at 17 additional parks and provided supplemental funding to assessments
started in previous years at four other parks (Table 6).

Table 6. Natural Resource Condition Assessment Project Funding - FY2007

AGENCY OR UNIVERSITY STATE
PARTNER

REGION

FY2007
FUNDING
$(000s)

Intermountain | Rocky Mountains CESU/Utah State WY GRTE 75.0
University
Intermountain | Rocky Mountains CESU/Colorado State | CO ROMO, FLFO 130.0
University (supplement - phase 3 funding)
Midwest Great Plains CESU/University of Ne- SD, NE MORU, NIOB 127.0
braska
Midwest Upper and Middle Mississippi Valley IA, MO EFMO, 0ZAR 22.1
CESU/University of Missouri (supplement)
National Chesapeake Watershed CESU/ Univer- | District of ROCR 34.0
Capital sity of Maryland Columbia
Northeast Piedmont - South Atlantic CESU/ North | VA, MD GEWA, THST 67.0
Carolina State University
Northeast North Atlantic Coast CESU/University of | MA MIMA 35.0
Rhode Island
Pacific West | Northwest Management, Inc. ID, MT, OR, | JODA, LARO, NEPE, WHMI 187.0
WA
Southeast Southern Appalachian CESU/ Virginia GA, FL, SC | FOPU, FOFR, FOSU, CHPI, 136.0
Polytechnic Institute and State Univer- CASA, FOMA
sity
Total 21 parks 8131
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Coastal Park Natural Resource Assessments: In FY2003, the WCAP initiated assessments
of coastal water resources and watershed conditions in National Parks. As of FY2007, the
WCAP has initiated assessments in 47 coastal parks, with plans to complete assessments

for a total of 55 parks that manage significant ocean and Great Lakes resources by FY2014.
Reports from these assessments characterize the relative health or status of upland, wetland,
riparian, marine, estuarine, and Great Lakes resources within the National Park system.
Comprehensive assessments are achieved through academic partnerships in Cooperative
Ecosystem Studies Unit Networks and collaborations with federal agencies, to engage experts
in oceanography, ecology, hydrology, geographic information systems (GIS), and marine and
estuarine sciences.

To date, final reports have been published for a total of 24 coastal and Great Lakes parks. In
FY2007, reports were published for Aniakchak National Park and Preserve (AK), Katmai
National Park and Preserve(AK), Apostle Islands National Lakeshore (WI), Pictured Rocks
National Lakeshore (MI), Redwood National and State Parks (CA), Ebey’s Landing National
Historic Reserve (WA), San Juan Island National Historical Park (WA), and Lewis and Clark
National Historical Park (OR, WA). Completed reports are available at: http://www.nature.nps.
gov/water/watershed_reports/WSCondRpts.cfm. In FY2007, the WCAP initiated assessments
in six additional coastal parks and provided supplemental funding to assessments started in
previous years in 15 other parks (Table 7).

Table 7. Coastal Watershed Condition Assessment Funding-FY2007

REGION AGENCY OR UNIVERSITY STATE PARKS FY2007 FUNDING
PARTNER $(000s)

Northeast North Atlantic Coast CESU/ University | ME CACO, BOHA, SAIR 75.0
of Maine

Northeast North Atlantic Coast CESU/ University | RI BOHA, CACO, SAIR (GIS data- 60.0
of Rhode Island base development)

Northeast U.S. Geological Survey NJ/NY | FIIS, GATE, SAHI (supplement) 45.0

Midwest Great Lakes and Northern Forest CESU/ | M SLBE 80.0
University of Wisconsin, Stevens Point

Southeast South Florida and Caribbean CESU/ FL BISC 84.0
Florida International University

Pacific West | Southern Appalachian Mountains CESU/ | CA PORE, GOGA (supplement) 16.0
Southern Appalachian Man & Biosphere
Foundation

Pacific West | Pacific Northwest CESU/University of WA/OR | EBLA, LEWI, OLYM, SAJU 24.0
WA (supplement)

Alaska Pacific Northwest CESU/ University of | AK KEFJ, KATM, ANIA, LACL 38.0
AK Southeast (supplement)

TOTAL 21 parks 422.0

Water Resources Competitive Project Program:

There remains a backlog of watershed
resource and water quality assessment projects identified in the NPS Project Management
Information System. In FY2007, the WCAP funded approximately 11 of these projects through
the WRD Competitive Project Program process. These projects are summarized in Appendix A.
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WRD Watershed Condition Assessment — Critical Projects: In FY2007, WRD funded
projects that addressed emerging, high-priority, park watershed condition issues that, because
of the applicable timeframes, could not be appropriately directed through the competitive
project funding program. Examples of FY2007 projects include assessing the condition of the
Pecos River riparian corridor prior to implementing a public fishing program at Pecos National
Historic Park; support for an All Risk Incident Team to prepare a quagga mussel detection,
prevention, and response planning guide for the Pacific West and Intermountain Regions;

and bottom sediment and water quality baseline for assessing removal of Cornell Dam on the
Niobrara National Scenic River. Partnering with other Federal agencies, state agencies, and/
or local watershed groups in carrying out these projects was emphasized. Table 8§ shows the
funding allocated from the WCAP to support these projects.

Table 8. WRD Watershed Condition Assessment
Critical Projects Funded in FY2007 (continued on next page)

FY2007 Funding

REGION STATE PARK PROJECT TITLE $(000s)
Intermountain & | Multiple Multiple All Risk Incident Team to Prepare a Quagga Mussel 15.0
Pacific West Detection, Prevention, and Response Planning Guide
Intermountain | AZ, UT GLCA Emergency Measures to Prevent the Introduction of 55.0
Quagga and Zebra Mussels to Glen Canyon National
Recreation Area

Intermountain WY GRTE Develop water Budget for the Lower Gros Ventre River- 10.5
Grand Teton National Park

Intermountain NM PECO Assess the Condition of the Pecos River Riparian Corri- 35.7
dor Prior to Implementation of a Public Fishing Program

Midwest NE NIOB Assess Sediment Quantity and Quality as a Basis for 12.6
Removing Cornell Dam on the Niobrara National Scenic
River

Midwest SD MNRR Modeling a Channel Migration Corridor for the 59-Mile 36.2

Segment of the Missouri National Recreation River —
Phase I: Development of Migration Simulation Code

Midwest M SLBE Determine Factors Contributing to Recent Large-Scale 25.2
Outbreaks of Type E Botulism at Sleeping Bear Dunes
National Lakeshore

Midwest MN VOYA Characterize Pre-Bythotrephes Invasion Zooplankton 4.4
Communities in Interior Lakes at Voyagers National
Park

Northeast PA, NY UPDE Assist Local Agencies in Evaluating Stream Restoration 14.0
and Flood Mitigation Projects Following 2006 Flood
Event

Pacific West CA SEKI River Restoration Design for Bridge Replacement Proj- 20.0
ect at Sequoia and Kings Canyon National Parks

Pacific West HI KAHO Recommendation for Construction of New Ground- 10.0
Water Monitoring Wells, Kolo-Honokohau National
Historic Park
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Table 8. WRD Watershed Condition Assessment
Critical Projects Funded in FY2007 (continued)

REGION STATE PARK PROJECT TITLE FY2007 Funding

$(000s)
Southeast AL LIRI Development of a Geo-Referenced Database to Identify 25.0
and Inventory Wetlands at Little River Canyon National
Preserve
Servicewide Multiple Multiple Funding for USGS-NPS Liaison to Facilitate Interagency 24.0
Partnerships and Project Support
Total 1+ 287.6
Parks

A summary of the Critical Projects that were funded in FY2007 is included in Appendix C.

Marine Science Advisor: The program continued to support Natural Resource Stewardship
and Science’s Senior Scientist/Marine Science Advisor for an additional year.

WATER RESOURCE TECHNICAL ASSISTANCE

This was the fundamental component of the Water Resources Program before the Natural
Resource Challenge, and it has not been expanded with Challenge funding. Through this ef-
fort, the Water Resources Program provides direct assistance to parks on high priority needs,
using a combination of its own staff and expertise acquired through cooperative agreements.
Over 160 parks obtained technical assistance from the Water Resources Division in 2007. (See
Appendix A)
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NPS-USGS WATER QUALITY PARTNERSHIP PROGRAM

The NPS-USGS Water Quality Partnership Program was initiated under the Clean Water Ac-
tion Plan and is funded by the USGS Water Resources Division Office of Water Quality. Since
1999, more than $18 million has been allocated for partnership water quality projects in parks.
Through 2007, 136 partnership projects have been initiated in 103 national park units; 110 of
these projects have been completed. Thirteen new projects were funded in FY2007 for a total
of $745,200, including one that provided partial support for the USGS Liaison Position. Addi-
tional information on the program is available at http://water.usgs.gov/nps_partnership/.

Table 9. USGS Water Quality Partnership Program Projects

Continuing Funded Projects — FY2007

FY2007 Funding

NPS REGION PARK PROJECT TITLE $(000s)
Alaska DENA Limnology and Water Quality of Wonder Lake and Other Selected 100.00
Lakes
Alaska WRST Water-Quality Monitoring in Support of the McCarthy Road 100.00*
Intermountain GLAC Baseline Assessment of Water Quality and Aquatic Communities of 99.90*
the North Fork of the Flathead River
Intermountain ROMO Assessment of Nitrogen Saturation and Episodic Acidification Status 99.50*
Midwest 0ZAR Assess Threats to Water Quality 99.80
Midwest MULTI Determine Nutrient Conditions, Cycling, and Biological Effects in Two 99.80*
Riverine Parks, SACN and MISS
National Capital | ROCR Organic Wastewater Chemicals in Rock Creek Park 100.00*
Northeast SAIR Real-Time Monitoring of Sodium and Chloride 19.00*
Northeast UPDE Define Existing Water Quality in Streams for Development of Special 99.90
Protection Waters Standards
Pacific West OLYM Construct a Nutrient Budget for Lake Crescent to Assess the Impact 100.00
of Human Nutrient Enrichment
Pacific West OLYM Monitoring Suspended Sediment in the Elwha River 50.00
Pacific West PRES Analyze Sulfur and Mercury Biogeochemistry in Crissy Marsh 50.00*
Pacific West YOSE Water-Quality Monitoring in Support of Establishing User Capacities 100.00
Southeast CONG Investigate Influence of Seasonal Flood Waters on Mercury Methylation 71.00*
TOTAL 1194.90
* New Projects in FY2007
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Table 10. USGS Water Quality Partnership Program Projects
Final Year Funded Projects — FY2007

FY2007 Funding

NPS REGION PARK PROJECT TITLE $(000s)
Alaska SITK Develop a Strategy and Plan to Monitor the Indian River 20.00*
Intermountain AMIS Water Quality and Biological Assessment Along the Rio Grande 49.50
Intermountain BIBE Salinity and Source of Nutrients in the Rio Grande/Rio Bravo be- 67.70
tween Presidio and Amistad Reservoir

Intermountain CURE USGS Data Collection and Analysis of Required Water Quality Pa- 48.80
rameters: Outstanding Waters Designation

Intermountain GLAC Effects of Wildfire on Water Quality 100.00

Intermountain WASO Program & Coordination Support Through an Interagency Liaison 20.00*
Position

Midwest NIOB Assess Sediment and Water Quality as a Basis for Removing Cornell 20.00*
Dam

Northeast CACO Defining Nutrient Fluxes to Estuaries to Assess Alternatives for 99.90
Nutrient Loading Remediation

Northeast SHEN Assess Effects of Human Activities and Recreational Use on Bacteria 50.00
Concentrations in Streams

Northeast SHEN Publication of USGS Fact Sheet on Acidification Vulnerability Model- 20.00*
ing

Pacific West MOJA Determine the Susceptibility of Springs in the Mojave Network to 81.10
Climate Change and Development

Pacific West MORA Develop Multivariate Tool for Classifying Aquatic Ecosystems and 20.00*
Predicting Response to Climate Change

Pacific West SEKI Fire Impacts on Nutrients and Sediments in Redwood Creek Water- 46.90
shed and Lilburn Cave
TOTAL 643.90
* New Projects in FY2007
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APPENDIX C

SUMMARIES OF WATER
QUALITY MONITORING
PROGRAM FUNDING IN
PARK VITAL SIGNS
MONITORING NETWORKS

Appalachian Highlands Network (APHN)

The APHN received $68,300 in funding
from WRD for water quality monitoring in
FY2007. The APHN Hydrologist substantial-
ly completed a second draft of the Network
Water Quality Monitoring Plan and initiated
pilot sampling to field test sampling equip-
ment and to refine techniques. The draft
protocol describes, on a park-by-park basis,
the justification for monitoring, the monitor-
ing design, and the data collection, analysis,
and reporting procedures.

During FY2007, APHN developed a scope of
laboratory services for water quality analyses
and entered into an Interagency Agreement
with the USFS Air Resource Management
Laboratory in Fort Collins, CO, and devel-
oped a draft protocol for evaluation of fluvial
sediment dynamics at monitoring sites con-
sistent with that of the USGS and the Federal
Interagency Sediment Project. The APHN
Hydrologist collaborated with USGS per-
sonnel to acquire field experience operating
streamflow gages and took a USGS sponsored
course in gage records maintenance in prepa-
ration for assuming responsibility for four
gages within OBRI and BISO.

As part of a project to identify target sites

for incorporation into the Network’s water
quality monitoring protocol, work was con-
tinued to characterize high elevation aquatic
resources along BLRI. In conjunction with
the Southern Appalachian Man and the
Biosphere Foundation, 50 sites were sampled
on BLRI. The sites were chosen by overlaying

prior records of rare taxa, plant community
data, aquatic resource maps, and lithologic
models at high elevations (where acid depo-
sition is likely to be a factor affecting water
quality). Several additional significant dis-
coveries were made during limited aquatic
macroinvertebrate sampling, including two
genera and five species new to science. Com-
bined with previous year’s results, the project
has yielded a total of three genera and rough-
ly 20 species new to science.

Arctic Network (ARCN)

The ARCN received $147,400 in funding
from WRD for water quality monitoring in
FY2007. With this funding, the Network
hired an aquatic ecologist to survey the
literature for relevant information and syn-
thesize what is known about aquatic ecosys-
tems in ARCN, compiled an exhaustive list
of relevant fisheries and aquatics literature
through the hire of a University of Alaska
graduate student, and initiated an overview
of the literature on water quality studies.
From these surveys, a draft bibliography of
select water quality studies in the ARCN was
created. Physical, chemical, and biological
water quality data collected during the 1970s
and 1990 was converted from documents into
tabular form to add to the Network historical
database.

Work by Drs. Mike White and Chris Lu-
ecke of Utah State University continued to
develop and assess techniques to catalogue
aquatic ecosystems and classify watersheds
using previously collected remotely sensed
and spatial/synoptic geographic information
system (GIS data). Cooperators submitted a
report recommending the use of LIDAR for
classifying lake ecosystems and estimating
timing of lake ice-off. A Cooperative Agree-
ment with Dr. Breck Bowden from the Uni-
versity of Vermont was extended so that he,
together with the Woods Hole Marine Bio-
logical Laboratory and Utah State University
cooperators, could develop standard operat-
ing procedures for sampling small lakes and
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streams in the Network.

Continued water quality data mining ef-
forts coupled with collection of baseline
data, water quality protocol development,
and pilot project initiation and development
of a water quality monitoring plan are pri-
orities in FY2008. Further studies are also
anticipated on the effects of thermokarsts on
freshwater streams and their direct impact
on stream and lake ecosystems as the rate
of thermokarst development increases with
rapid warming of the arctic.

Central Alaska Network (CAKN)

In FY2007 the Central Alaska Network re-
ceived $95,700 for water quality monitoring
after a 1% rescission by the Water Resources
Division (WRD). These funds were expended
on implementation of the second year of
shallow lake monitoring at 28 lakes in DENA
and 7 lakes in YUCH during the summer
months. A full suite of variables, including
water chemistry, were collected at each site.
Collaboration with USGS scientist Chris

Arp was undertaken to monitor water qual-
ity and lake level in the large lakes of DENA.
This included the deployment of water level
loggers in Lakes Minchumina and Chilchu-
kabena and two other lakes used to estab-
lish long term monitoring trends and better
understand the hydrodynamics of wetlands
in DENA. Dr. Dave Verbyla with the Univer-
sity of Alaska Fairbanks calculated surface-
water area in DENA throughout the growing
season using RADARSAT imagery. These
data show the highly variable nature of water
levels in lakes of this region and provide im-
portant information to scientists estimating
lake surface area using remote sensing. Study
results will be presented at the 2007 Ameri-
can Geophysical Union Meeting.

Stream sampling continued in WRST in
FY2007 and included the sampling of 10
remote streams in July using the Firepro
helicopter. This work documented 1) a high
density of Dolly Varden in a very unstable

and turbid braided glacial stream (Moon-
shine Creek) and 2) the presence of rainbow
trout and sockeye salmon in the Gilahina
River, where they had not been previously
reported, and extended the ADF&G Anadro-
mous Waters Catalog by documenting the
presence of coho salmon in a tributary of the
Nizina River approximately 5 miles upstream
of their previous known extent. FY2007 was
also the pilot year for stream sampling in
DENA carried out by Dr. Sandy Milner.

Looking ahead to FY2008, the CAKN is
taking part in discussions with the USGS to
integrate the CAKN stream monitoring pro-
gram with the USGS Yukon Basin Initiative, a
multi-agency effort to understand the effects
of climate change on the Yukon River Basin.
The network plans to continue to utilize wa-
ter quality funding most effectively by com-
bining field sampling efforts for water quality
with freshwater fish monitoring.

Chihuahuan Desert Network (CHDN)

The network received $71,300 for water qual-
ity monitoring in FY2007. A Water Quality
and Quantity workshop was held to delineate
specific metrics for each measurement and to
identify specific existing protocols. Informa-
tion from this workshop assisted CHDN in
selecting the most effective indicators. The
Texas Commission on Environmental Quali-
ty, along with Dr. Glenn Longley (Texas State
University, Edwards Aquifer Research Cen-
ter) through a Cooperative Agreement, will
collaborate and participate in the develop-
ment of the Network’s water quality monitor-
ing plan. Additionally via another Coopera-
tive Agreement, Dr. Elizabeth Walsh of the
University of Texas at El Paso is contributing
to sample design and writing the SOP for the
protocol development summary on monitor-
ing aquatic invertebrates.

Cumberland Piedmont Network (CUPN)

The network received $57,600 in FY2007.
Water quality monitoring included a total of
334 samples taken at five parks in accordance
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to the Network’s water quality monitoring
plan. These samples included measures of
the core-four parameters (water tempera-
ture, pH, specific conductance, and dissolved
oxygen) as well as selected parameters that
address specific park issues (E. coli, atrazine,
nutrients, and turbidity). Sampling included
re-occupation of sites in three parks (CARL,
COWP, and KIMO) and the implementa-
tion of monitoring in two others (CUGA
and LIRI). Two “Topical Studies” were also
initiated: “Examination of Dissolved Oxygen
Deficiencies at SHIL” and “Examination of
Diurnal Fluctuations of Water Quality Pa-
rameters at CUGA.” Both studies will assist
with interpretation of findings of routine
water quality monitoring. In addition, nine
Natural Resource Reports were published
and submitted to parks. These reports—part
of an annual CUPN series—display and inter-
pret water quality results to park staff.

Eastern Rivers and Mountains
Network (ERMN)

The ERMN received $61,500 from WRD in
FY2007. The Network reached a significant
milestone by completing the ERMN Ecologi-
cal Monitoring Plan. The Monitoring Plan is
published as an NPS Natural Resource Re-
port. The ERMN also completed a draft, peer
reviewed Data Management Plan to ensure
the long-term integrity of monitoring data.
A draft protocol narrative and all SOPs are
completed for the Louisiana Water Thrush
and Riparian Birds Protocol. Pilot data (58
transects/watersheds) were collected in five
of nine ERMN parks this summer. Proto-
col development for the Water Quality and
Surface-Water Hydrology vital signs contin-
ued with a January 2007 workshop, summer
field work, and a draft protocol narrative
nearing completion. A beta version of an
interactive website that allows ERMN and
member park personnel to locate, query, and
download weather data and view a full suite
of summary statistics is nearing completion.
An ArcGIS standard mapping procedure to
download, evaluate, report, and display a

suite of (natural resource related) socioeco-
nomic indicators for the counties and census
blocks surrounding ERMN parks is nearing
completion.

Scott Sheeder and Caleb Tzilkowski of
Pennsylvania State University completed

an Aquatic Resource Assessment for FONE
and FRHI. This project provides a baseline
assessment and reference to evaluate resto-
ration efforts and/or detect future improve-
ment or degradation of aquatic communities
throughout FONE and FRHI through moni-
toring.

Great Lakes Network (GLKN)

In FY2007, the Network received $120,100
from WRD to support its water quality moni-
toring program. Funds were spent primarily
on salaries and laboratory analyses, and to
alesser degree on cooperative agreements,
equipment, and supplies. The protocol for
monitoring water quality of large rivers was
finalized in January 2007 and implemented at
SACN. Work continued to develop other pro-
tocols for monitoring water quality of smaller
wadeable streams and for using diatoms as
bio-indicators in monitoring water quality.
The protocol and SOPs for monitoring water
quality of inland lakes has been revised and
is nearly complete. Initial inland lake moni-
toring occurred at six parks. Network staff
worked with the US Fish and Wildlife Service
to complete a report synthesizing the current
understanding of the distribution and life
history characteristics for 12 aquatic nuisance
species (ANS) present in or encroaching on
GLKN parks. Several 2007 accomplishments
related to nutrient and eutrophication issues.
At SACN, historically low flow conditions in
the St. Croix River basin persisted until late
summer. Total phosphorus levels were lower
than in recent years, especially in the lowest
stretch of the river, likely due to reduced non-
point runoff. At Richie Lake, a remote lake
on ISRO, an unusual blue-green algal bloom
developed in mid-summer and is being tested
for dangerous cyanotoxins.
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Greater Yellowstone Network (GRYN)

The Network received $69,300 for water
quality monitoring in FY2007. Water qual-
ity monitoring took place at 25 permanent
stations located on selected perennial rivers
and streams in YELL, GRTE, and BICA in
order to provide resource managers critical
information needed to interpret the physical
and biotic condition of aquatic resources so
action can be taken to protect and maintain
clean water. At GRTE, three alpine lakes sen-
sitive to atmospheric deposition were added
to the annual monitoring schedule. Addition-
ally, monitoring took place on water quality
impaired streams (303(d)), including Soda
Butte and Reese Creek in YELL and the Sho-
shone and Bighorn Rivers in BICA, following
the Regulatory WQ protocol V.1.2. Monitor-
ing data were compared with state water
quality standards and the results shared with
Wyoming and Montana state agencies to aid
in the development of Total Maximum Daily
Loads and, in places where state standards
are continually met, to provide evidence that
will lead to removing the segment from the
state 303(d) listing.

Data from the 2006 water year were entered
into NPSTORET, and verification and valida-
tions reports were completed, following the
protocol Quality Assurance/Quality Control
Standard Operation Procedures. This criti-
cal step helps ensure that data used to assess
water quality are credible and also serves to
identify areas of improvement. NPSTORET
data was forwarded to WRD for upload to
EPA STORET.

Gulf Coast Network (GULN)

In FY 2007, the GULN received $86,900 in
funding from WRD for water quality moni-
toring. Significant planning and program
design occurred during FY2007 that places
the Network in position to implement water
quality monitoring in five of its eight parks in
FY2008. The draft Water Quality Monitoring
Program for the inland parks, with associ-
ated protocols and SOPs, was completed as

part of the Network’s Vital Signs Monitoring
Plan. Training of park staff for in-house water
quality monitoring was completed at VICK
and PAAL.

Contracts are in place with two of the par-
ticipating organizations in the Texas Com-
mission on Environmental Quality’s Clean
Rivers Program, San Antonio River Author-
ity and Lower Neches River Authority, to
expand their existing monitoring programs
to include routine water quality monitoring
sites within the park boundaries at SAAN
and BITH. By working with the local river
authorities, the Network will acquire high
quality, park-specific data, while also partici-
pating in a watershed-level monitoring pro-
gram, benefiting both entities.

The WRD also provided the Network with
$55,000 to conduct a water quality inventory
at NATR. This 450-mile long park crosses
eight watersheds and three states. The wa-
ter quality inventory will assist the Network
in developing a viable monitoring plan for
that park. The inventory is being conducted
through a cooperative agreement with Mis-
sissippi State University.

Heartland Network (HTLN)

In FY2007 the Network received $80,000
from WRD to support its water quality moni-
toring program, most of which went into the
salary for a full time water professional who
oversaw all water quality work. The network
published a protocol for monitoring aquatic
invertebrates of rivers and tributaries at 24
sites at BUFF and OZAR. Additional inverte-
brate monitoring was conducted at GWCA,
HOME, PIPE, and WICR. Data-sonde log-
ging of basic water quality parameters at each
park was completed. Associated habitat data
was entered in the database and subjected to
QA/QC. Invertebrate sample processing is
on-going. A draft monitoring protocol ad-
dressing water quality, aquatic vegetation,
invertebrates, and fish in large springs at
OZAR was submitted for peer review, follow-
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ing pilot monitoring. Fish community and
habitat monitoring was completed at BUFF,
OZAR, PIPE, TAPR, GWCA, and WICR.
Results from previous data collections were
summarized, and revisions on the current
Prairie Fish Protocol and associated database
were completed. The Ozark Rivers Fish Com-
munity Protocol was completed and is being
published by the USGS. A protocol for moni-
toring contaminant metals (Ni, ZN, Co, Cd,
Pb) within OZAR and an associated database
were developed by the USGS and are in peer
review. Work continued to develop a proto-
col for hellbenders at OZAR and a Wetlands
Protocol for CUVA.

Klamath Network (KLMN)

FY 2007 funding totaled $74,200. A summary
of the existing water quality information in
Network parks, entitled “Klamath Network
Water Quality Report (Phase II),” was revised
and submitted in early FY2007. A review of
the development of the Phase III water qual-
ity appendix to the Klamath Network Vital
Signs Monitoring Plan, titled “Supplemental
Plan for Water Quality and Aquatic Commu-
nity Monitoring,” and the goals and objec-
tives of the plan were presented to the Net-
work Board of Directors and Resource Chiefs
by USGS scientist Robert Hoffman at the
annual Board of Directors Meeting. Network
parks’ resource staff was enlisted to help
refine the sampling frames and target popu-
lations for the freshwater ecosystems to be
monitored as part of the plan. A draft Supple-
mental Plan for Water Quality and Aquatic
Community Monitoring was completed and
sent out for peer review. A revised draft plan
was completed based on the peer review
comments and suggestions of the previous
draft plan and the results of a plan strategy
meeting attended by Network and park staff,
a statistician working with the Network, and
one representative from WRD.

Mediterranean Coast Network (MEDN)

In FY 2007 the Network received $74,200
from WRD to support its water quality moni-

toring program. The majority of these funds
supported a Network Technician conduct-
ing amphibian monitoring in the streams of
SAMO, with the rest being spent on coop-
erative agreements, monitoring, equipment,
and travel. Water quality data from streams
in the SAMO collected by local stakehold-
ers were reviewed and analyzed to evaluate
analytical methods and investigate issues
related to power and required sample sizes to
detect changes of a magnitude of concern. A
draft protocol for monitoring surfacewaters
in SAMO had been reviewed by NPS WRD
staff and is undergoing revision prior to full
peer review. Baseline water quality sampling
and field sampling procedures are being
conducted in SAMO to evaluate the sampling
regimen proposed in the draft protocol. Data
on stream morphology at sampling sites was
collected to evaluate the dynamics of the
changing morphology of the streams in the
Santa Monica Mountains. Baseline inter-tidal
marine water quality was conducted twice

at CABR in FY2007. Data gathered will be
used in the development of the marine water
monitoring protocol for CABR and CHIS.

Mid-Atlantic Network (MIDN)

MIDN received $43,000 in FY2007. The Net-
work continued working through a Coopera-
tive Agreement with the Department of En-
vironmental Sciences, University of Virginia,
to develop a water quality monitoring plan.
As part of the Phase 3 report, the cooperators
initiated water quality protocol development
for the Network. In addition, MIDN received
a one time allotment of year-end funding
($36,000) to support water quality protocol
development.

The Cooperative Agreement was established
to develop monitoring objectives that will
address Network water quality and quantity
issues; define parameters to be measured; de-
velop specific statistical sampling objectives
for the water quality and quantity monitor-
ing protocol; review and evaluate existing
water quality monitoring programs and
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protocols; highlight ways to build upon and
integrate with established programs; conduct
appropriate data and cost analyses/simula-
tions to assist the development and/or revi-
sion of the monitoring design and sampling
objectives; design the sampling network,
monitoring strategy, routine data analysis
procedures, and other elements; work with
MIDN to ensure that the water quality and
quantity monitoring design and protocol is
sufficiently rigorous and cost effective to meet
stated program objectives; develop specific
standard operating procedures for the water
quality and quantity protocol; and develop a
full protocol and standard operating proce-
dures. In addition, the cooperative agreement
was established to evaluate the range of water
quality monitoring probes and develop rec-
ommendations for use by the Network. Dur-
ing 2007, the probe scoping was completed
and equipment ordered.

Mojave Network (MOJN)

FY2007 funds totaled $78,100, which was
used to fund a task agreement with Dr. Chris-
topher Caudill of the University of Idaho to
refine objectives for ground-water and sur-
face-water vital signs, write Protocol Devel-
opment Summaries, and develop a protocol
to monitor water related vital signs. This sec-
tion overlaps with efforts to integrate ground-
water and surface-water vital sign protocol
development with water quality monitoring.
Dr. Caudill met with park staff from DEVA,
GRBA, JOTR, LAME, MOJA, and PARA to
discuss park concerns and issues related to
groundwater and surfacewater. Dr. Caudill
developed and presented a framework for ad-
dressing water related vital signs to park staff
and the Water Resources Working Group at
the MOJN Science Day; the Working Group
provided feedback on the Network funded
task agreement with Caudill for FY2008 test-
ing and refinement of protocol.

National Capital Region Network (NCRN)

The network received $69,300 in FY 2007.
Monthly stream monitoring was continued

at all sites, and two new monitoring sites
were added at PRWI. Drought conditions
throughout the NCRN made monitoring a
challenge as many streams approached zero
flow. Analysis of the FY 2006 data showed
that most streams in the NCRN were in poor
condition with high levels of phosphorous
being a primary pollutant. In addition, staff
continued with planning for new sites, sea-
sonal habitat assessments, periodic stream
channel measurements, and pilot-testing new
equipment.

North Coast and Cascades
Network (NCCN)

The NCCN received $80,000 from WRD for
water quality monitoring. The Network’s pri-
mary focus in 2007 was on protocol develop-
ment and implementation for the five aquatic
vital signs: mountain lakes and ponds, large
lowland lakes, wadeable streams, large riv-
ers, and intertidal and marine waters. Pro-
tocols are mostly complete for monitoring
lake and pond water quality and biological
integrity at NOCA, MORA, and OLYM. In
addition, the NCCN completed testing field
methods for water chemistry, temperature,
chlorophyll-a, fish, amphibians, zooplankton,
watershed characteristics, shoreline habitat,
and large woody debris in 23 lakes at NOCA
and MORA: five reference lakes at OLYM
were sampled. For large lowland lakes, the
draft Large Lakes Monitoring Protocol went
through technical peer review by academic
scientists and WRD. The draft protocol was
accepted with moderate revisions requested.
Monthly water quality sampling consistent
with the draft protocol standard operating
procedures was conducted for Lake Crescent
(OLYM). This sampling included physical/
chemical profiles of the water column at five
permanent stations in the lake, in addition to
zooplankton and chlorophyll-a sampling.

Protocol development was finalized for two
of the major intertidal protocol components,
sandy beach monitoring and intertidal tem-
perature. Seven sandy beaches were sampled,
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nine sites were monitored continuously for
intertidal water temperature, and 28 coastal
sites were monitored for shoreline change in
collaboration Dr. Rob Young, Western Caro-
lina University. Protocol development also
occurred for rocky platform monitoring, and
rocky platform methods were adopted from
the Partnership for the Interdisciplinary
Study of Coastal Oceans.

Northeast Coastal and Barrier
Network (NCBN)

In FY2007 the Network received $87,900 for
water quality monitoring activities. Through
a cooperative agreement with investigator
Scott Nixon from the University of Rhode
Island (URI), an extension of the Nitrogen
Loading Model (NLM-E) was completed
using the most accurate and recent land use
data (1992) for Network parks. This model
was run for each park, including a 30-year
historical analysis for ASIS with data ranging
from 1980-2000. The cooperators submitted
a draft final report to NCBN staff for review
in FY2005. Comments were provided to the
cooperators by Network staff and potential
peer reviewers contacted, but URI coopera-
tor Scott Nixon and staff have yet to complete
the final report incorporating comments.

USGS cooperators submitted their reply to
peer review comments on the Network’s nu-
trient enrichment protocol. The final draft of
the protocol was submitted to the Network in
August 2007. Currently the document is be-
ing formatted for publication in the National
Natural Resource technical reporting series.
Through a cooperative agreement with the
Seagrass Ecology Lab at SUNY Stony Brook,
the Network’s estuarine nutrient monitor-
ing protocol was implemented at FIIS. The
Network hired a bio-technician, in coop-
eration with CACO, to assist in their water
quality lab. Water samples collected at other
Network parks (GATE, ASIS and FIIS) are
analyzed in the CACO lab.

Northeast Temperate Network (NETN)

WRD transferred $58,600 to the NETN in
FY2007 to conduct its water quality monitor-
ing program. Due to the emphasis placed on
water resources by NETN, this amount paid
for approximately half of the lake and stream
monitoring performed, with the remaining
money coming from Vital Signs funds. Lake
and stream monitoring is one of three core
monitoring protocols in its second year of
implementation. Field monitoring highlights
included the monthly (May-October) col-
lection of stream and lake monitoring data
from 11 stream and 11 lake sites at ACAD and
stream (22) and pond (3) monitoring data at
most NETN parks, with nutrient samples
collected and analyzed twice. Pilot wetland
monitoring sites were also established and
monitored in ACAD and SARA to test draft
wetland monitoring methods.

Other water quality FY2007 highlights in-
clude the approval of the NETN Water Qual-
ity Protocol by the Regional I & M Coordi-
nator, completion of the NETN Freshwater
Wetland Protocol in draft form, the initiation
of the Rocky Intertidal Protocol Project, and
the development of a Water Quality database
for lake and stream data. In addition, the
NETN maintained a source of continuous
record stream flow data from the Otter Creek
gage, which may be viewed near real-time at
the USGS NWIS web site. The launch of the
Appalachian Trail MEGA-Transect includes
a water sampling initiative as an example of
one form that the wide-ranging participant
cooperation may take.

Northern Colorado Plateau
Network (NCPN)

The Network water quality monitoring pro-
gram was funded with $105,400 by the WRD.
The protocol development focus in FY2007
was that for large rivers so as to capitalize

on existing work being conducted by the
USGS and universities working in DINO and
BLCA. FY2007 was also the third and final
year of an agreement with Dr. Anne Brasher,
USGS-WRD, to test monitoring methods for
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aquatic invertebrates. Water quality monitor-
ing continued at existing sites in 10 of the 16
network parks and an agreement was con-
tinued with the USGS to provide support to
the NCPN hydrologist and to conduct water
quality monitoring at two sites in DINO. The
highly beneficial partnership with the Utah
Department of Environmental Quality to
perform lab analyses on samples in exchange
for monitoring data was also continued.

Information transfer to park management
occurred via the completion of a water qual-
ity brief and the Network Hydrologist greatly
facilitated transfer of documents and infor-
mation exchange among all NPS networks
and water quality monitoring staft through
the development of an I&M web page in con-
junction with WRD. The network continued
to enhance its legacy NCPN Water Quality
Database to improve its functionality, us-
ability, and robustness for long-term storage
and access of data. Legacy lab data was also
loaded to this database for several monitoring
sites in Utah. The analysis of the legacy water
quality data uncovered an unknown source
of total phosphorous contamination in the
Green River between DINO and CANY near
the town of Jensen, UT.

A major achievement was the increased level
of protection obtained under the Clean
Water Act gained for the Virgin River and its
tributaries as a result of data collected by the
Network. The network in conjunction with
the SCPN and the USGS also documented an
unexpected large diversity of macroinverte-
brates through two years of pilot monitoring
in diverse stream habitats across the Colo-
rado Plateau.

Northern Great Plains Network (NGPN)

In FY2007, the Network received $81,900
from WRD for its water quality monitor-
ing program. Most of these funds went into
salary for the Network Coordinator and to
purchase data-sondes to collect basic water
quality parameters. A draft Water Qual-

ity Monitoring Plan (version 1) was received
from Dr. Troelstrup of South Dakota State
University in December 2006. The plan
included estimated field, lab, and salary costs
and summarized historical background
information on water resources in the 13
Network parks and a summary of the park
baseline surveys. A general list of monitor-
ing objectives and a sampling design using
the EMAP Western Pilot protocols sampling
design were suggested in the report for riv-
ers and streams. Based on this information,
the Network Coordinator drafted a second
version of the Network Water Quality Moni-
toring Plan. The Network Coordinator also
assisted AGFO, DETO, and WICA with their
deployment of ground-water level monitoring
probes.

Pacific Island Network (PACN)

In FY2007 the Network received $147,400
from WRD to support its water quality
monitoring program, with most of the fund-
ing going to support a full time water profes-
sional to oversee the program and a coopera-
tive agreement with USGS. The USGS-WRD
Pacific Island Water Science Center com-
pleted water quality data summarization, a
water resources report, and database for the
PACN. A final report of US EPA EMAP/NCA
samples collected in FY2004 at NPSA and
the territorial waters of American Samoa was
completed in February 2007 and reviewed
by the PACN. The aquatic ecologist col-
lected additional information to extend the
current knowledge of existing water quality
programs relevant to PACN. Field testing of
monitoring strategies and resource condition
assessments was conducted in PACN parks
for freshwater animal communities, water
quality, benthic marine, and marine fish,
including water quality testing for HALE in
partnership with the Hawaii Department of
Health. The Water Quality Protocol and Da-
tabase with power analyses of current PACN
park data was completed and submitted to
peer review in February: comments were
received in September. The Benthic Marine
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Protocol was revised after peer review and
approved in September. The Freshwater
Animal Communities Vital Sign was split into
an anchialine pool protocol and a freshwa-
ter stream protocol. A biological technician
was hired for aquatic related protocol field
work, and the Hawaii Volcanoes coral reef
scientist was reassigned to the I&M program
to provide review and planning support for
the marine-related protocols and serve as a
liaison with academic and research scientists
for the Network.

Rocky Mountain Network (ROMN)

The Rocky Mountain Network received
$59,500 in FY2007 from WRD. This funding
was used to initiate a significant pilot moni-
toring effort in GLAC for Stream Ecological
Integrity (SEI) and the development of wet-
land ecological integrity (WEI) protocols in
2007. The SEl is an integrated, probabilistic
based survey design protocol that includes
aspects of high priority ROMN Vital Signs
“Water Chemistry,” “Surface Water Dynam-
ics,” “Freshwater Communities,” etc. to be
monitored in all Network parks. ROMN has
been a leader among all networks in applying
such a monitoring approach.

Highlights of ROMN Water Quality work in
FY2007 include the hosting of a Stream Pro-
tocol development workshop in Lakewood,
CO, February 20-21, 2007, that involved 39
representatives from Federal, state, local and
other stakeholders. Network staff also pre-
sented the monitoring stream protocol and
design at the George Wright Society meeting,
and at a meeting of state and Federal water
resource managers in Missoula, MT. ROMN
staff also assisted in the development of a
long term monitoring plan for the Flathead
River Basin in Montana to support the se-
curing of monitoring funding where major
mineral development is planned in the British
Columbia portion of the drainage.

Major fieldwork involved the implementa-
tion of a pilot SEI monitoring program in the

North Fork of the Flathead River at GLAC.
At each site, samples were taken for benthos,
periphyton, and water quality (36 measured
parameters). Detailed longitudinal and cross
section in situ physiochemistry data (five
core WQ parameters), along with quantita-
tive instantaneous discharge measurements,
were also collected at each site. To comple-
ment this major milestone in the implementa-
tion and testing of a survey site design and
data set development, similar data was col-
lected at four gradient sites and five sentinel
stream sites. Lessons learned from this pilot
program will be the basis for implementing
network-wide SEI for streams in the remain-
ing parks and in finalizing the SEI protocol
for wadeable streams. In 2008, protocol
development and survey design methods for
non-wadeable streams is planned along with
continuation of the pilot work in GLAC.

San Francisco Bay Area Network (SFAN)

In FY2007 the Network received $68,300
from WRD to support its water quality moni-
toring program, $54,620 of which went into
the salary for a full time water professional
who oversaw all water quality work. The
rest of the funding was spent on laboratory
contracts for water quality testing, equip-
ment and supplies, meetings and training,
vehicle expense, and travel. The Freshwater
Quality Monitoring Protocol was finalized
after extensive peer review and is now con-
sidered by NPS national coordinators to

be a model that might be followed by other
networks. Monthly water quality sampling
was conducted at 26 sites throughout the
Network, including PORE, GOGA, JOMU,
and PINN. A new bacteria analysis lab at the
Pacific Coast Science and Learning Center
was started to improve quality and efficiency
of our monitoring. The lab also increases
opportunities for collaboration with partner
organizations (e.g., Tomales Bay Watershed
Council) and is a great educational tool for
school groups who come to PORE to conduct
scientific inquiry lessons.
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Sierra Nevada Network (SIEN)

The Network received $61,500 in water
quality funds from WRD in FY2007. These
funds were primarily used for salary, travel,
equipment/supplies, and other support costs
for the Network’s term Physical Scientist,
who is coordinating the Network’s water
resources monitoring planning and protocol
development. The first draft of the Sierra
Nevada Network Lake Monitoring Protocol
was completed. Protocol development was
led by SIEN Physical Scientist Andi Heard

in collaboration with park staff, USFS coop-
erators monitoring lakes in National Forest
lands, USGS hydrologists, State of California
Department of Water Resources scientists,
university cooperators, and a private contrac-
tor, who did database development. Sample
design, power analysis, and data analysis
approaches were developed with University
of Idaho cooperators. A University of Cali-
fornia-Riverside cooperator recommended
analytical methods, measurement quality
objectives, Quality Assurance/Quality Con-
trol methods, drafted the Quality Assurance
Project Plan, and reviewed the protocol.
While the water chemistry objectives of the
lake protocol determined the overall sample
design, the water and amphibian work groups
successfully developed a strategy to co-locate
some amphibian monitoring with lake chem-
istry monitoring. The protocol was submitted
to both Dr. James Sickman and Barry Long
for internal review in October 2007.

In addition, the SIEN Physical Scientist
coordinated a data sharing strategy with the
California Department of Water Resources
and with the California Surface Water Ambi-
ent Monitoring Program. A contract was es-
tablished with Dr. Rosamonde Cook to adapt
the Network’s database so it may be used by
SIEN. Primary adaptations are incorporating
metadata included in NPSTORET and the
ability to store continuous streamflow data.
The adaptation of this database will greatly
facilitate the Network’s ability to share water
resources monitoring data with the State of

California.

Sonoran Desert Network (SODN)

The Network received $62,500 in FY2007.

A draft SODN Seeps and Springs Monitor-
ing Protocol was developed for high-priority
seeps and springs in the Network. Pilot work
was conducted for Apache Springs, Shake
Springs, Cave Canyon, and Shay Springs
(FOBO, CHIR, TONT, and TUZI, respec-
tively). Pressure transducer systems were
established in spring boxes (at the first two
locations) and in a piezometer in the third.
The sampling design was modified in FY2007
to include two stage sampling: a small num-
ber of high priority springs and seeps will

be monitored on a quarterly basis as before,
whereas lower priority and more dispersed
springs and seeps will be sampled on a rotat-
ing basis using a subset of measures.

South Florida/Caribbean Network (SFCN)

In FY2007, the Network received $143.500
from WRD to support its water quality
monitoring program, $107,700 of which went
into 1) the salary for a full time aquatic ecolo-
gist, who oversaw water quality work and
indicator protocol development, and 2) part
of the salary for a fisheries biologist. Smaller
amounts of the funding were spent on a data
manager salary (for water quality aspects), lo-
gistical support, and monitoring equipment.
A reef temperature monitoring protocol was
developed. Reef water temperature is a criti-
cal parameter because coral reef ecosystems
are very sensitive to extreme temperatures
and reef water temperature has been found to
be a critical covariate when trying to analyze
the long-term coral reef monitoring results.
There are now 11 sites with long term water
temperature monitoring occurring at reef
depth, including existing sites at VIIS and
new sites at BUIS, BISC and DRTO. To help
document quality assurance data compara-
bility, samples were sent to two labs. Network
water quality staff is continuing to assess

the meaning of past water quality data by
working cooperatively with other experts,
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developing watershed assessment reports for
DRTO, BISC, and VIIS.

Southeast Alaska Network (SEAN)

WRD supported the Network’s water quality
monitoring with $41,000 for FY2007. With
these funds, the Network initiated a CESU
agreement to complete for all applicable
SEAN parks: Protocol Development Sum-
maries for freshwater quality monitoring and
the field data collection portion of a contami-
nants assessment of freshwater resources
and intertidal resources. The analysis of and
reporting on the latter is to be completed in
FY2008. The Network also received a final
report, completed under a CESU agreement,
which recommended actions for the devel-
opment of the water quality component of
the monitoring program. That report sum-
marizes the water quality data, identifies

data gaps, and presents recommendations
for developing a fully integrated water qual-
ity monitoring plan. The Network initiated

a CESU agreement to secure technical assis-
tance related to freshwater 1) water quality, 2)
contaminants, 3) benthic macroinvertebrates
and algae, and 4) surface-water dynamics.
The Network also initiated two additional
agreements to deliver a baseline water quality
assessment, technical assistance on protocol
development, and selection of appropriate
long term protocols. SEAN also partnered
with University of Alaska-Fairbanks to col-
lect essential baseline contaminants data for
all three network parks. The network partici-
pated in studies to assess the health and dis-
ease status of harbor seals using the contami-
nant loads observed in this upper-trophic
predator (which will be the first systematic
study of the recent population decline).

In FY2008, SEAN expects to complete an
integrated water quality monitoring plan
component in conjunction with delivery to
I&M of its Phase III Report. The network has
also made arrangements with the Borough of
Sitka and ADF&G to provide continuous flow
record in support of water quality and quan-

tity monitoring on the Indian River.

Southeast Coast Network (SECN)

In FY2007 the Network received $118,100
from WRD to support its water quality moni-
toring program. The network implemented
fixed-station water quality monitoring at
CAHA, CALO, FOPU, CUIS, TIMU, CANA,
and CONG in collaboration with multiple
park, state, non-governmental organizations,
and Federal agency partners. Monitoring
equipment, including data sondes for fixed
site monitoring, was purchased. Monitor-
ing of marine sediment and water quality

at FOPU and CUIS was completed using a
probabilistic survey design in partnership
with the University of Georgia and USEPA.
Network staff assisted in the completion of a
Watershed Condition Assessment for MOCR.
The University of Georgia continued devel-
oping stream flow discharge protocols and
SOPs with water quality funding. Several
amphibian species were sampled in SECN
parks for the presence of a Chytrid fungus,

a pathogen suspected to be related to large-
scale amphibian population declines. The
pathogen was detected for the first time in
Southern Two-lined Salamander, a common
species in rocky streams, at HOBE. As moni-
toring continues, the known presence of this
pathogen may help aid our understanding of
amphibian population fluctuations.

Southern Colorado Plateau
Network (SCPN)

In FY2007, the Network received $121,000 in
funding from WRD. The SCPN Water Qual-
ity Monitoring Program is fully integrated
with the design and implementation of the
Network-based Vital Signs Program. The
Vital Signs Monitoring Plan, completed in
October 2006, is a single, integrated moni-
toring plan that incorporates riparian vital
signs, aquatic macroinvertebrates, and water
quality components; both pristine sites and
sites with known water quality impairments
are included. During FY2006-2007 the SCPN
conducted a baseline survey of streamflow
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and water quality in the Rito de los Frijoles at
BAND. The objectives of the survey were to
document status of hydrologic characteristics
of the stream, describe spatial and temporal
variability in streamflow and water quality,
and contribute to an improved understanding
of surface-water/ground-water relationships
at the park. To achieve these objectives, a set
of basic hydrologic measurements (discharge,
temperature, pH, conductivity, dissolved
oxygen, and turbidity) was collected at ap-
proximately six week intervals at ten locations
distributed throughout the perennial reach of
the stream. The SCPN Hydrologist will com-
plete the Network Water Quality Monitoring
Plan and Protocols and develop the QA/QC
planin 2008.

A comprehensive water quality database for
SCPN parks was produced under an inter-
agency agreement with USGS in FY2005.
This database has proved to be a valuable tool
for the Network in identifying water-quality
issues and data gaps. A final USGS interpre-
tive report summarizing data included in the
database will be published early in FY2008.

A rapid assessment of 44 springs at CACH
was completed in 2007, including collec-

tion of water quality field parameters and
biologic data. A report describing this effort
will be delivered to the park early in FY2008.
Collaborative work with NCPN and USGS
scientists Drs. Mike Scott and Anne Brasher
to develop riparian and aquatic macroin-
vertebrate protocols concluded in FY2007.
Pilot reports of field trials for riparian and
aquatic macroinvertebrate monitoring were
completed by USGS. The macroinvertebrate
field trials focused on comparing quantitative
and qualitative sampling, and on collecting
multiple samples within the reference period.
Riparian field trials focused on evaluating the
efficiency and effectiveness of various ecologi-
cal measures and measurement techniques for
riparian ecosystems.

Southern Plains Network (SOPN)
Network water quality monitoring funds for

FY2007 totaled $28,300. Legacy water qual-
ity from park units was converted to usable
format and incorporated into the master data-
base. Also, Texas State University submitted a
preliminary report containing recommenda-
tions for surface-water quality and quantity,
and ground-water quantity protocols.

Southwest Alaska Network (SWAN)

The Network received $135,700 in FY2007.
Water quality funding was spent on develop-
ing and testing protocols for water chemistry
and lake fish monitoring, surface hydrology
protocol testing with assistance from the
USGS-WRD-Alaska, and salary and support
of a Network Aquatic Ecologist.

One year of continuous water temperature
monitoring was completed in 2007 for Lake
Clark. This vertical temperature array will al-
low SWAN to monitor trends in ice cover for-
mation and break-up and thermocline devel-
opment, two processes that directly influence
lake productivity. Water temperatures at the
surface averaged 4.2 0oC (maximum 13.0 0C,
minimum o 0C) between August 2006 and
June 2007. Additional vertical temperature ar-
rays will be deployed in other SWAN lakes in
the future. Ten individuals each of seven spe-
cies of fish from Lake Clark were analyzed for
total mercury, arsenic, cadmium, chromium,
lead, nickel, and selenium. A small subsample
of individuals will be tested for dioxins, PCBs,
and organochlorine compounds.

Discharge rating curves were developed for
Naknek and Brooks Lakes in KATM and

for Twin, Telaquana, and Crescent Lakes in
LACL through an Interagency Agreement
with the USGS-WRD. Rating curves will al-
low Network staff to estimate seasonal hydro-
graphs for these lakes through the use of wa-
ter level pressure transducers. Water quality
monitoring (protocol currently under devel-
opment), coupled with discharge estimates at
lake tributaries and outlets, will allow nutri-
ent and contaminant loadings to be calculated
for SWAN lakes.
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Upper Columbia Basin Network (UCBN)

The Network received $48,800 FY2007 fund-
ing from WRD for water quality monitoring.
UCBN strives to fully integrate the water
quality component with other Vital Signs
monitoring so all components for the water
quality monitoring plan appear in the Net-
work Vital Signs Monitoring Plan, a major
milestone completed in August 2007. UCBN,
through a Cooperative Agreement with the
University of Idaho, has obtained the exper-
tise of research scientist Dr. Chris Caudill to
develop a water quality monitoring protocol.
The protocol will largely focus on data col-
lected from macroinvertebrate sampling along
with continuous monitoring measures of
core water quality parameters from targeted
locations (judgmental monitoring design) in
the Network’s nine parks to address specific
monitoring questions. A draft water quality
monitoring protocol has been completed and
is in the peer review stage going into FY2008.

Plans for FY2008 include the continuation
of the funding of a Task Agreement with Dr.
Caudill to complete the water quality moni-
toring protocol and its full integration with
other Vital Signs protocols, the development
of an Access database for storing water qual-
ity monitoring data, QA/QC of new and any
existing data collected to date, and its upload
to the National STORET database.

APPENDIX D
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Albright, J.S. 2007. NPS Watershed Condi-
tion Assessment Program — Assessing Natural
Resource Conditions in I&M Parks. George
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Back, J. 2007. PowerPoint presentation: Up-
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Presented September 5, 2007, Nevada State
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Back, J. 2007. PowerPoint presentation: Ante-
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Fort Collins, CO.

Bower, M.R. 2007. PowerPoint presentation:
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pupfish. Presented September 5, 2007, Nevada
State Engineer hearing, Carson City, NV, in
support of National Park Service Protests of
Amargosa Desert Hydrographic Basin 230
Change Applications 69836, 69837, 70383,
72012, 72095, 72239, 72962, 73862, 73501,
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Cutillo, P. A. and W.P. Van Liew. 2007. Safe
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drology Conference Program and Abstracts,
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Park with Regard to Applications No. 2580-2
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2585-2. Presented November 30, 2006, South
Dakota Water Management Board Adminis-
trative Hearing, Pierre, South Dakota, in the
Matter of Future Use Water Permit Applica-
tion No. 2580-2 and Water Permit Application
No. 2585-2, Filed by the Southern Black Hills
Water System, in Custer and Fall River Coun-
ties National Park Service, Fort Collins, CO.
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A Strategy for Marine Protected Areas in the
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Marine Strategy Workshop, Victoria, British
Columbia, Canada.
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Areas in the U. S. National Park System. Video
Conferencia sobre Gestion de Parques Mari-
nosy Costeros Embajada de Estados Unidos
de América, Lauro Miiller 1776, Montevideo,
Uraguay.
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Study from the U. S. National Park System,
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Buffer Zones, University of Sao Paulo, Brazil.
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vironmental Cooperation’s North American
Marine Protected Areas Network Update.
George Wright Society Biennial Conference
on Parks, Protected Areas and Cultural Sites,
St. Paul, MN. April 16-20, 2007.
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Updated report of Amargosa Desert Hydro-
graphic Basin 230 hydrogeology. Presented
September 5, 2007, Nevada State Engineer
hearing, Carson City, NV In support of Na-
tional Park Service Protests of Amargosa Des-
ert Hydrographic Basin 230 Change Applica-
tions 69836, 69837, 70383, 72012, 72095, 72239,
72962, 73862, 73501, 74307, 74308, 74531, 74532,
74533, 74534 and 74535. National Park Service,
Fort Collins, CO.

Glase, J. and B. M. Lafrancois. 2007. Non-
native species in the Great Lakes. George
Wright Society Biennial Conference on Parks,
Protected Areas and Cultural Sites, St. Paul,
MN. April 16-20, 2007.

Harrill, J.R., and M.S. Bedinger. 2007. Factors
Controlling Ground-Water Level Fluctuations
in Devils Hole, Death Valley National Park,
Nevada. Annual Meeting of the American In-
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stitute of Hydrology, Reno, NV, April 23, 2007.

Inglis, R.R. 2007. Watershed Condition As-
sessment Program. Poster presentation.
George Wright Society Biennial Conference
on Parks, Protected Areas and Cultural Sites,
St. Paul, MN. April 16-20, 2007.

Irwin, R.J. and P.E. Penoyer. April 8, 2007.
Water Quality Monitoring Highlights. George
Wright Society Biennial Conference on Parks,
Protected Areas and Cultural Sites, St. Paul,
MN. April 16-20, 2007.

Keteles, K. 2007. Variation in Cd Bioavailabil-
ity in the Buffalo National River Watershed.
Rocky Mountain Chapter of the Society of
Environmental Toxicology and

Chemistry Annual Meeting.

Keteles, K. and C. McCreedy. 2007. A Col-
laborative Approach to Assessing Watershed
Conditions in Coastal National Parks. George
Wright Society Biennial Conference on Parks,
Protected Areas and Cultural Sites, St. Paul,
MN. April 16-20, 2007.

Lafrancois, B. M. 2007. The St. Croix: this
river, this time. Presented as part of the Arcola
Mills Concert-Lecture Series, August 18, 2007,
Stillwater, MN.

Lafrancois, B. Moraska, L. Triplett, J. Sieracki,
B. Karns, D. Francis, and C. Stewart. 2006.
Oxygen Depletion in Lake St. Croix: Modern
and Paleolimnological Insights. 17th Annual
St. Croix River Research Rendezvous. Marine
on St. Croix, MN, October 16, 2006.

Larsen, A. 2007. Understanding a dynamic
system: monitoring distribution and limnol-
ogy of shallow lakes in interior Alaska. North-
ern Latitude Lake Change Workshop.

Lawrence, J.E. and G.M. Hornberger. 2006.
Soil Moisture Variability and Critical Mois-
ture Levels at Big Meadows, Shenandoah

National Park, VA. Poster Presentation. Fall

meeting of the American Geophysical Union,
San Francisco, CA.

Long, ]. 2007. History of fisheries manage-
ment in the Chattahoochee River. 4th Inter-
national Reservoir Symposium, the Reservoir
Committee, Southern Division American
Fisheries Society.

Lord, E.H., 2007. PowerPoint presentation:
Water rights: Amargosa Desert Hydrographic
Basin (230). Presented September 5, 2007, Ne-
vada State Engineer hearing, Carson City, NV
For water rights hearing on change applica-
tions 69836, 69837, 70383, 72012, 72095, 72239,
72962, 73862, 73501, 74307,74308, 74531, 74532,
74533, 74534 and 74535. National Park Service,
Fort Collins, CO.

McCreedy, C. 2007. Session Chair, Dealing
with Marine Recreational Impacts: We’re all
in the Same Boat. George Wright Society Bi-
ennial Conference on Parks, Protected Areas
and Cultural Sites, St. Paul, MN. April 16-20,
2007.

McCreedy, C. 2007. Session Chair, Marine
and Coastal Resources. George Wright Soci-
ety Biennial Conference on Parks, Protected
Areas and Cultural Sites, St. Paul, MN. April
16-20, 2007.

McCreedy, C. 2007. Marine Education:
Charting a Course for Stewardship. George
Wright Society Biennial Conference on Parks,
Protected Areas and Cultural Sites, St. Paul,
MN. April 16-20, 2007.

Rafferty, P. 2006. Collaborative Ecosystem
Restoration at Jamaica Bay Marsh Islands.
82nd Meeting of the Coastal Engineering
Research Board, Long Branch, NJ, October
11-13, 2006.

Rafferty, P. 2006. Jamaica Bay Marsh Islands
Ecosystem Restoration Monitoring Program.
Jamaica Bay: Plight and Promise: A sharing
of research perspectives, Brooklyn College
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Campus, October 29, 2006.

Rafferty, P. 2007. Understanding Marsh Loss
and Restoration in Jamaica Bay. Herbert
Johnson Lecture Series, Jamaica Bay Wildlife
Refuge, Gateway National Recreation Area,
March 7, 2007.

Rafferty, P. 2007. Marsh Loss and Restoration
in Jamaica Bay. Estuarine Biology 575 course,
Brooklyn College, May 17, 2007.

Rosenlieb, G.W. 2007. Overview of the Clean
Water Act and the NPS Water Quality Vital
Signs Monitoring Program. National Park
Service Eastern Rivers Summit, Shepherd-
stown, WV. February 27 - March 1, 2007.

Smillie, G.M. 2007. Floodplain Management
in the National Park Service. National Park
Service Eastern Rivers Summit, Shepherd-
stown, WV. February 27 - March 1, 2007.

Tilmant, J.T. 2006. National Park Service
Fisheries Management in Wilderness Back-
country Lakes. Web-cast Presentation. Wil-
derness Lakes Management Session, National
Conservation Training Center, Shepardstown,
WV.

Tilmant, J.T. 2007. Addressing Recreational
Fisheries in Marine Parks through Interagen-
cy Cooperative Fishery Management Plans.
George Wright Society Biennial Conference
on Parks, Protected Areas and Cultural Sites,
St. Paul, MN. April 16-20, 2007.

Tilmant, J.T. 2007. Introduced and Invasive
Aquatic Species: A Problem of Increasing
Magnitude within the National Park System.
George Wright Society Biennial Conference
on Parks, Protected Areas and Cultural Sites,
St. Paul, MN. April 16-20, 2007.

Wagner, J.I. 2007. Director’s Order 77-1 and
Section 404 of the Clean Water Act: Tools for
Protecting Wetlands. National Park Service
Eastern Rivers Summit, Shepherdstown, WV.

February 27 — March 1, 2007.

Vana-Miller, D. L. and D. P. Weeks. 2007.
Management and Planning of Fluvial Re-
sources: The “New” NPS Water Resources
Planning Program. Poster Presentation.
National Park Service Eastern Rivers Summit,
Shepherdstown, WV. February 27 — March 1,
2007.

Weeks, D. P. and D. Vana-Miller. 2007. The
New Water Resources Planning Program.
Poster Presentation. George Wright Society
Biennial Conference on Parks, Protected
Areas and Cultural Sites, St. Paul, MN. April
16-20, 2007.

PUBLICATIONS

Ault, J.S., S.G. Smith, and J.T. Tilmant. 2007.
Fishery Management Analysis for Reef Fish
in Biscayne National Park: Bag and Size Limit
Alternatives. University of Miami, Rosenstiel
School of Marine and Atmospheric Sciences,
Miami, FL.

Back, J. 2007. Expert Witness Report: Updat-
ed report of Amargosa Valley Hydrographic
Basin 230 ground-water conditions. Submit-
ted to Nevada State Engineer in support of
National Park Service Protests of Amargosa
Desert Hydrographic Basin 230 Change Ap-
plications 69836, 69837, 70383, 72012, 72095,
72239, 72962, 73862, 73501, 74307, 74308, 74531,

74532, 74533, 74534 and 74535. National Park
Service, Fort Collins, CO.

Back, J. 2007. Expert Witness Report: Ante-
lope Spring Discharge and Water Levels in
the Arbuckle Simpson Aquifer. Submitted
to Oklahoma Water Resources Board in the
Matter of the Application No. 2006-601 of
Meridian Aggregates Company, a Limited
Liability Partnership, for a Permit to Use
Groundwater in Johnston County, OK. Na-
tional Park Service, Fort Collins, CO.

Beschta, R.L. and W.L. Jackson. 2008. Forest
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practices and sediment production in the Al-
sea Watershed Study. Chapter 4 in J. Stednick,
editor. Hydrological and Biological Responses
to Forest Practices: The Alsea Watershed
Study : Ecological Studies 199. Springer Pub-
lishers, New York, NY.

Beschta, R.L. and W.L. Jackson. 2008. Sedi-
mentation studies following the Alsea Water-
shed Study. Chapter 12 in J. Stednick, editor.
Hydrological and Biological Responses to
Forest Practices: The Alsea Watershed Study
: Ecological Studies 199. Springer Publishers,
New York, NY, Ecological Studies 199.

Bills, D.J., M.E. Flynn, and S.A. Monroe. 2007.
Hydrogeology of the Coconino Plateau and
Adjacent Areas, Coconino and Yavapai Coun-
ties, Arizona; US Geological Survey Scientific
Investigations Report 2005-5222.

Borgeld, J.C., G. Crawford, S.F. Craig, E. D.
Morris, B. David, D.G. Anderson, C. McGary,
and V. Ozaki. 2007. Assessment of Coastal
and Marine Resources and Watershed Condi-
tions at Redwood National and State Parks
(California). Natural Resource Technical
Report NPS/NRWRD/NRTR-2007/368. Na-
tional Park Service, Fort Collins, CO.

Bower, M.R. 2007. Efforts to understand and
recover the Devils Hole pupfish after a decade
of population of decline. State Engineer in
support of National Park Service Protests of
Amargosa Desert Hydrographic Basin 230
Change Applications 69836, 69837, 70383,
72012, 72095, 72239, 72962, 73862, 73501,

74307:74308, 74531, 74532, 74533, 74534 and
74535. National Park Service, Fort Collins,

CO.

Brenkman, S.J. and S.C. Corbett. 2007. Use
of Otolith Chemistry and Radiotelemetry to
Determine Age-Specific Migratory Patterns
of Anadromous Bull Trout in the Hoh River,
Washington. Transactions of the American
Fisheries Society 136:1-11.

Briggs, M. 2007. Quantifying instream flow
required to maintain middle Rincon Creek’s
bottomland plant communities and pool sys-
tem, studies in support of an application for
permit to appropriate public water of Arizona,
instream-flow maintenance, middle reach of
Rincon Creek, Saguaro National Park.

Cadol, D.D. 2007. Aerial Photographic Analy-
sis of Channel Change and Riparian Veg-
etation Establishment in Canyon de Chelly
National Monument, AZ, 1935-2004. Masters
Thesis, Department of Geosciences, Colorado
State University, Ft. Collins, CO.

Chaney, S. 2006. Witness Statement: Summa-
ry of Opinions to be Expressed at Trial, Basis
Therefore, and Data and Information Con-
sidered: in support of National Park Service
water right claim, Case No. 2004CW335, pre-
pared for District Court, Water Division No.
3, Colorado, Alamosa County Courthouse,
Alamosa, Colorado: Great Sand Dunes Na-
tional Park and Preserve, Alamosa, CO.

Coache, R., editor. 2007. Regional Tour of the
Carbonate System Guidebook: Nevada Water
Resources Association.

Coleman, M.A. and K.D. Fausch. 2007. Cold
Summer Temperature Regimes Cause a
Recruitment Bottleneck in Age-o Colorado
River Cutthroat Trout Reared in Laboratory
Streams. Transactions of the American Fish-
eries Society 136:639-654.

Coleman, M.A. and K.D. Fausch. 2007. Cold
Summer Temperature Limits Recruitment

of Age-o Cutthroat Trout in High-Elevation
Colorado Streams. Transactions of the Ameri-
can Fisheries Society 136:1231-1244.

Cooper, D.J. 2006. Witness Statement: Sum-
mary of Opinions to be Expressed at Trial,
Basis Therefore, and Data and Information
Considered: in support of National Park Ser-
vice water right claim, Case No. 2004CW35,
prepared for District Court, Water Division
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No. 3, Colorado, Alamosa County Court-
house, Alamosa, Colorado: Colorado State
University, Fort Collins, CO.

Crosby, B.J.,].R. Webb, ].N. Galloway, and
F.A. Deviney. 2006. Acid Deposition Impacts
on Natural Resources in Shenandoah Nation-
al Park. Natural Resource Technical Report
NPS/NER/NRTR-2006/066. National Park
Service, Philadelphia, PA.

Culhane, T. and L. Martin 2000. Geochemi-
cal Investigation of Source of Saline Ground-
water at Springs Associated with Puccinellia
howellii Habitat, Whiskeytown National
Recreation Area, Shasta County, California.
Natural Resource Technical Report NPS/
NRPC/WRD/NRTR-2007/375.

Cutillo, P.A., 2007. Expert Witness Report:
Potential hydrologic impacts due to pro-
posed ground-water withdrawals. Submitted
to Oklahoma Water Resources Board in the
Matter of the Application No. 2006-601 of
Meridian Aggregates Company, a Limited
Liability Partnership, for a Permit to Use
Groundwater in Johnston County, Oklahoma.
National Park Service, Fort Collins, CO.

Cutillo, P.A., 2007. Expert Witness Report:
Report on predicted effects of change applica-
tions in the Amargosa Desert. Submitted to
Nevada State Engineer in support of National
Park Service Protests of Amargosa Desert
Hydrographic Basin 230 Change Applica-
tions 69836, 69837, 70383, 72012, 72095, 72239,
72962, 73862, 73501, 74307, 74308, 74531, 74532,
74533, 74534 and 74535. National Park Service,
Fort Collins, CO.

Cutillo, P.A. 2007. Potential hydrologic im-
pacts due to proposed ground-water with-
drawals. Submitted to Oklahoma Water
Resources Board in the matter of the Appli-
cation No. 2006-601 of Meridian Aggregates
Company, a Limited Liability Partnership,
for a Permit to Use Groundwater in Johnston
County, Oklahoma. National Park Service,

Fort Collins, CO.

Cutillo, P.A. 2007. Preliminary Drawdown
Analysis in Regard to Application for Ben-
eficial Water Use Permit No. 30025710-76L]
for Edward J. Langton. Submitted to Mon-
tana Department of Natural Resources and
Conservation in the matter of Application

No. 30025710-76L] of Edward ]. Langton for

a permit for beneficial water use in Flathead
County, Montana. National Park Service, Fort
Collins, CO.

Cutillo, P.A. 2007. Preliminary Drawdown
Analysis in Regard to Application for Ben-
eficial Water Use Permit No. 761-30026172

for Belton Mercantile. Submitted to Mon-
tana Department of Natural Resources and
Conservation in the matter of Application

No. 761-30026172 of Belton Mercantile for a
permit for beneficial water use in Flathead
County, Montana. National Park Service, Fort
Collins, CO.

Cutillo, P.A. 2007. Review of “Water Develop-
ment Impacts for the Shores at Kohanaiki,
Hawaii”. Submitted to County of Hawaii in
the matter of Special Management Area Use
Permit No. 439, Condition of Approval 41,
Filed by Rutter/KW Kohanaiki, LLC. Nation-
al Park Service, Fort Collins, CO.

Cutillo, P.A.,J. Bennett, and S. Braumiller.
2007. Overview Report - Groundwater man-
agement issues and the results of groundwater
modeling for BIBE, RIGR and AMIS, includ-
ing recommendations for protecting ground-
water discharge to the Rio Grande and its
major tributaries. National Park Service, Fort
Collins, CO.

Dakin, E.E., B.A. Porter, B.J. Freeman, and
J-M. Long. 2007. Genetic integrity of an iso-
lated population of shoal bass (Micropterus
cataractae) in the upper Chattahoochee River
basin. Natural Resource Technical Report
NPS/NRWRD/NRTR-2007/366. National
Park Service, Fort Collins, CO.
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Davis, G., C. Rogers, and C. McCreedy.
National Parks and Caribbean Marine
Reserves Research and Monitoring Work-
shop: St. John, U.S. Virgin Islands, July 11-13,
2006, Technical Report NPS/NRPC/WRD/
NRTR-2007/015.

Engelhardt, K.A.M. and A.H. Elmore. 2007.
Final Report to NPS: Should We Restore
Dyke Marsh? - A Management Dilemma Fac-
ing George Washington Memorial Parkway.
Appalachian Laboratory, U. of Maryland
Center for Environmental Science, Frostburg,
MD.

Fisk, T. T. 2007. Expert Witness Report:
Updated report of Amargosa Desert Hydro-
graphic Basin 230 hydrogeology. Submitted to
Nevada State Engineer in support of National
Park Service Protests of Amargosa Desert
Hydrographic Basin 230 Change Applica-
tions 69836, 69837, 70383, 72012, 72095, 72239,
72962, 73862, 73501, 74307, 74308, 74531, 74532,
74533, 74534 and 74535. National Park Service,
Fort Collins, CO.

Frohnauer, N.K., C.L. Pierce, and L. W. Kal-
lemeyn. 2007. Population Dynamics and An-
gler Exploitation of the Uniwue Muskellunge
Population in Shoepack Lake, Voyageurs
National Park, Minnesota. North American
Journal of Fisheries Management 27:63-76.

Frohnauer, N.K., C.L. Pierce,and L. W. Kal-
lemeyn. 2007. Simulated Effects of Recruit-
ment Variability, Exploitation, and Reduced
Habitat Area on the Muskellunge Population
in Shoepack Lake, Voyageurs National Park,
Minnesota. North American Journal of Fish-
eries Management 27:77-88.

Gaiser, E.E., A. Zafiris, P.L.. Ruiz, F.A.C. To-
bias and M.S. Ross. 2006. Tracking Rates of
Ecotone Migration Due to Salt-Water En-
croachment Using Fossil Mollusks in Coastal
South Florida. Hydrobiologia 569:237-257.

Gerber, G. 2007. Investigators Annual Report

for Reporting Year 2006, the Lower Gros
Ventre River Water Rights and Water Budget
Investigation, Grand Teton National Park,
Wyoming. National Park Service, Fort Col-
lins, CO.

Goforth, C.L. and D. Walker. 2007. Aquatic
macroinvertebrates and their relationship to
water availability and streamflow in middle
Rincon Creek, Saguaro National Park East.
National Park Service, Fort Collins, CO.

Haley & Aldrich, Inc. 2007. Hydrology of the
middle reach of Rincon Creek, Pima County,
Arizona. National Park Service, Fort Collins,
CO.

Haley & Aldrich, Inc. 2007. Potential effects
of groundwater withdrawals on the hydro-
geologic system and water-related resources
along the middle reach of Rincon Creek,
Pima County, Arizona. National Park Ser-
vice, Fort Collins, CO.

Harmon, E.J. 2006. Witness Statement: Sum-
mary of Opinions to be Expressed at Trial,
Basis Therefore, and Data and Information
Considered: in support of National Park Ser-
vice water right claim, Case No. 2004CW35,
prepared for District Court, Water Division
No. 3, Colorado, Alamosa County Court-
house, Alamosa, Colorado: HRS Water Con-
sultants, Inc., Denver, CO.

Harmon, E.J. and J.A. Schenk. 2006. Nu-
merical Ground Water Model of Great Sand
Dunes National Park and Preserve, Colo-
rado: HRS Water Consultants, Inc., Denver,

CO.

Hoover, D.J. and C. Gold. 2006. Assessment
of Coastal Water Resources and Watershed
Conditions at Pu’ukoholo Heiau National
Historical Park (Hawaii). Technical Report
NPS/NRWRD/NRTR-2006/359. National
Park Service, Fort Collins, CO.

Hopfensperger, K.N., K.A.M. Engelhardt,
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and S.W. Seagle. 2006. The Use of Case
Studies in Establishing Feasibility for Wet-
land Restoration. Restoration Ecology 14(4):
578-586.

Hornberger, G.M. and ].E. Lawrence. 2007.
Hydrology of Big Meadows, Shenandoah
National Park, VA: Assessment of a Sensitive
Wetland System in the Blue Ridge Moun-
tains. Department of Environmental Scienc-
es, University of Virginia, Charlottesville, VA.

Information Technology Experts, Inc.

2007. Bug fixes and recommendations for
the Docket Project Processing Application
technology update. Reports prepared for
the National Park Service. Fort Collins, CO.
Electronic files.

Johnson, R.H., E.H. DeWitt, L. Wirt, and
L.R. Arnold. 2007. Draft. Identifying the
source of groundwater to Montezuma Well,
central Arizona. Open-File Report. US Geo-
logical Survey, Lakewood, CO.

Karle, K. F. 2007. Water Resources Steward-
ship Report, Denali National Park and Pre-
serve. Natural Resource Technical Report
NPS/NRPC/WRD/NRTR-2007/051. .Nation-
al Park Service, Fort Collins, CO.

Keteles, K. and C. McCreedy. 2007. Assessing
Coastal Watershed Conditions in the Nation-
al Parks, National Coastal Condition Report,
2007. U.S. Environmental Protection

Agency.

Kirby, S. 2007. Summary of Ground-Water
Sampling in the Courthouse Wash Area,
Grand County, Utah: Utah Geological Sur-
vey, Department of Natural Resources, Salt
Lake City, UT.

Klinger, T., D. Fluharty, K. Evans, and C.
Byron. 2006. Assessment of Coastal Water
Resources and Watershed Conditions at San
Juan Island National Historical Site (Wash-
ington). Technical Report NPS/NRWRD/

NRTR-2006/360. National Park Service, Fort
Collins, CO.

Klinger, T., D., C. Fluharty, K. Byron, K. Ev-
ans, and J. Coyle. 2007. Assessment of Coastal
Water Resources and Watershed Conditions
at Ebey’s Landing National Historical Re-
serve (Washington). Technical Report NPS/
NRWRD/NRTR-2007/369. National Park
Service, Fort Collins, CO.

Klinger, T., R. Gregg, J. Kershner, J. Coyle,
and D. Fluharty. 2007. Assessment of Coastal
Water Resources and Watershed Condi-
tions at Lewis and Clark National Histori-
cal Park. Technical Report NPS/NRWRD/
NRTR-2007/055. National Park Service, Fort
Collins, CO.

Kraft, G.J., C. Mechenich, D.]. Mechenich,
and S.W. Szczytko. 2007. Assessment of
Coastal Water Resources and Watershed
Conditions at Apostle Islands National Sea-
shore (Wisconsin). Natural Resource Techni-
cal Report NPS/NRWRD/NRTR-2007/367.
National Park Service, Fort Collins, CO.

Kynard, B., M. Breece, M. Atcheson, M. Kief-
fer,and M. Mangold. 2007. Status of Short-
nose sturgeon in the Potomac River; Part 1.

- Field studies. USGS, Biological Resources
Division, S.0O. Conte Anadromous Fish Re-
search Center, Turner Falls, MA.

Lafrancois, B.M., D.L. Vana-Miller, and S.P.
Johnson. 2007. Water Resources Informa-
tion and Issues Overview — Mississippi Na-
tional River and Recreation Area. Natural
Resource Technical Report NPS/NRWRD/
NRTR-2007/364. National Park Service, Fort
Collins, CO.

Larson, S.P. 2006. Witness Statement: Sum-
mary of Opinions to be Expressed at Trial,
Basis Therefore, and Data and Information
Considered: in support of National Park Ser-
vice water right claim, Case No. 2004CW35,
prepared for District Court, Water Division
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No. 3, Colorado, Alamosa County Court-
house, Alamosa, Colorado: S.S. Papadopulos
& Associates, Inc., Bethesda, MD.

Leonard, J.B.K. 2007. Stock coaster brook
trout and examine interactions with exotic
salmonids in stream habitats at Pictured
Rocks. Northern Michigan University, Mar-
quette, MIL.

Livo, L.J. 2006. Witness Statement: Summary
of Opinions to be Expressed at Trial, Basis
Therefore, and Data and Information Con-
sidered: in support of National Park Service
water right claim, Case No. 2004CW335, pre-
pared for District Court, Water Division No.
3, Colorado, Alamosa County Courthouse,
Alamosa, Colorado: University of Colorado,
Boulder, CO.

Long,].M. 2007. Assessment of the Melrose
pond fisheries and recommendations for
management: Natchez National Historical
Park. Technical Assistance Report. National
Park Service, Southeast Region, Atlanta, GA.

Long,]J.M. and C.R. Martin. 2007. The evo-
lution of fisheries management of the upper
Chattahoochee River in response to chang-
ing water management. Fourth International
Reservoir Symposium, Atlanta, GA. Abstract
published.

Long, ].M., D. Lairson, C. Martin, and B.
Couch. 2007. Evidence of rainbow trout
spawning in small, warmwater tributaries of
the Chattahoochee River. Proceedings of the
2007 Georgia Water Resources Conference,
Paper 4.1.5.

Long,].M., S. Reynolds, and R. Slade. 2007.
Chattahoochee River National Recreation
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issues. National Park Service Eastern Rivers
Summit, Shepherdstown, WV. February 27 -
March 1, 2007. Abstract published.

Lord, E.H. 2007. Witness Statement, In sup-

port of National Park Service Protests of
Amargosa Desert Hydrographic Basin 230
Change Applications 69836, 69837, 70383,
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Marston, R.A. and T. Halihan. 2007 Final Re-
port: Geomorphic Adjustment of the Washita
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Site, Oklahoma. Department of Geography,
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Decline and Local Hydrogeologic Studies,
1969-2007, Pipe Spring National Monument.
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ment. Natural Resource Report NPS/NRPC/
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Well Construction at Hurricane Ridge. Na-
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Water Resources and Watershed Condi-

tions at Pictured Rocks National Lakeshore.
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Natural Resource Technical Report NPS/
NRWRD/NRTR-2006/361. National Park
Service, Fort Collins, CO.
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No. 343017096561501, East Observation Well,
Chickasaw National Recreation Area. Na-
tional Park Service, Fort Collins, CO.

National Park Service. 2007. Groundwater
levels record for Water Year 2006 for Sta-
tion No. 343022096565701, West Observation
Well, Chickasaw National Recreation Area.
National Park Service, Fort Collins, CO.

National Park Service. 2007. Streamflow
records for Water Years 1989-1998, 2005 for
Station No. 362727116401401, Texas Spring in
Furnace Creek Wash, Death Valley National
Park. National Park Service, Fort Collins,
CO.

National Park Service. 2007. Streamflow re-
cords for Water Years 2002-2004 for Station
No. 362532116172701, Devils Hole at Death
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toring summary 2003-2006. National Park
Service, Saguaro National Park, Tucson, AZ.
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susceptibility to ground-water withdraw-
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Nevada™: US Geological Survey Open-File
Report 2006-1342.

Scheirer, D.S., W.R. Page, and J.J. Miller. 2007.
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seismic data of Tule Desert, Meadow Valley
Wash, and California Wash basins, southern
Nevada: US Geological Survey Open-File
Report 2006-1396.
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Considered: in support of National Park Ser-
vice water right claim, Case No. 2004CW35,
prepared for District Court, Water Division
No. 3, Colorado, Alamosa County Court-
house, Alamosa, Colorado: HRS Water Con-
sultants, Inc., Denver, CO.
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in Pictured Rocks National Lakeshore Char-
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M.S. Thesis. Northern Michigan University,
Marquette, M1

Stitt, E.W. and D.E. Swann. 2006. Aquatic
herpetofauna and surface water availability
in Rincon Creek, Saguaro National Park,
Pima County, Arizona. Draft report prepared
for the National Park Service. Fort Collins,
Colorado, USA.
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Historical Park, Final Report. University of

Maryland Center for Environmental Science
Appalachian Laboratory, Frostburg, MD.

Tilmant, J., C. McCreedy, R. Beavers, G. Da-
vis, and K. Keteles. 2007. Servicewide Marine
Benthic Habitat Mapping Program Imple-
mentation Plan. NPS National Inventory and
Monitoring Program.

Tilmant, ].T., G. Reed, J. Wullschleger, and D.
Malget. 2007. A rapid biological assessment
of fish populations within Virginia Kendall
Reservoir, Cuyahoga Valley National Park.
National Park Service, Fort Collins, CO.

Usrey, E.D. and J.A. Hinsey. 2006. Charac-
terization of Macroinvertebrate Community
and Drift in Tributary of Buffalo National
River.

Vana-Miller, D.L. 2007. Ozark National
Scenic Riverways Water Resources Founda-
tion Report. Natural Resources Report NPS/
NRWRD/NRR-2007/363. National Park
Service. Fort Collins, CO.

Weeks, D., D. Vana-Miller, M. Norris, and
A. Banasik. 2007. Water Resources Steward-
ship Report, Monocacy National Battlefield.
Natural Resource Technical Report NPS/
NRPC/WRD/NRTR-2007/048. National
Park Service, Fort Collins, CO.

Whisenant, S. and X.B. Wu. 2007. Final Re-
port to NPS: Developing Strategies for Res-
toration of Resaca Wetlands and Associated
Wet Prairie Habitats at Palo Alto Battlefield
National Historic Site. Department of Range-
land Ecology and Management, Texas A&M
University, College Station, TX.

Wolfe, W.J., K.C. Fitch, and D.E. Ladd. 2007.
Alluvial bars of the Obed Wild and Scenic
River, Tennessee: US Geological Survey Sci-
entific Investigations Map 2007-2972.

Waullschleger, J. and M. Bower. 2007. The
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Effort to Save the Devils Hole Pupfish. Pub-
lished Abstract. The George Wright Society
Biennial Conference on Parks, Protected
Areas and Cultural Sites. April 16-20, 2007. St.
Paul, MN.

Young, D. 2007. The spawning distribution
of sockeye salmon in a glacially influenced
watershed: the importance of glacial habitats.
Transactions of the American Fisheries Soci-

ety 136(2): 452-459.

Young, D. 2007. Dynamic in-lake spawning
migrations by female sockeye salmon. Ecol-
ogy of Freshwater Fish 16(2): 155-164.

AWARDS

Jennifer Back received a STAR award for sus-
tained superior performance during 2006 fis-
cal year for contributions to the advancement
of on-going water rights protection projects
at Death Valley National Park and Chickasaw
National Recreation Area, specifically for
generating timely and highly important work
products to support NPS in negotiations and
hearings.

Jennifer Back received a non-monetary award
for developing and presenting excellent testi-
mony at the September 5, 2007, Nevada State
Engineer hearing on the NPS protests of
change applications in the Amargosa Desert
on Devils Hole.

Paul Christensen received an On-the-Spot
award for his outstanding project manage-
ment in debugging and updating the Water
Rights Branch’s Docket Project Processing
Application.

Paula Cutillo received a STAR award for
sustained excellent performance in analyzing
and developing ground-water model docu-
ments in support of water rights actions at
Great Basin National Park and Wind Cave
National Park and for significant contribu-
tions to the advancement of water rights pro-

tection efforts at Death Valley National Park,
Chickasaw National Recreation Area, and
Kaloko-Honokohau National Historical Park
throughout 2006 and first quarter 2007.

Paula Cutillo received a non-monetary award
for developing and presenting excellent testi-
mony at the September 5, 2007, Nevada State
Engineer hearing on the NPS protests of
change applications in the Amargosa Desert
on Devils Hole.

Peter Fahmy received a non-monetary award
for his role in the preparation and presenta-
tion of NPS’ case-in-chief at the September 3,
2007, Nevada State Engineer hearing on the
NPS protests of change applications in the
Amargosa Desert on Devils Hole.

Bill Hansen received a STAR award recog-
nizing his outstanding leadership enhancing
river management through his efforts to plan
the Eastern Rivers Summit and co-chair the
NPS Wild and Scenic Rivers Task Force.

Eric Lord received a non-monetary award for
developing and presenting excellent testi-
mony at the September 5, 2007, Nevada State
Engineer hearing on the NPS protests of
change applications in the Amargosa Desert
on Devils Hole.

Larry Martin received an Exceptional Per-
formance Award for sustaining a level of
performance that exceeded the requirements
of his position as a Hydrogeologist.

Cliff McCreedy received a STAR Award for
support to national level marine management
issues, including the development and imple-
mentation of the NPS Ocean Park Steward-
ship Action Plan.

Dan McGlothlin received a non-monetary
award for managing the development and
presentation of testimony at the September 5,
2007, Nevada State Engineer hearing on the
NPS protests of change applications in the
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Amargosa Desert on Devils Hole.

James Long received a STAR Award and

the Award for Outstanding Achievement in
Water Laws, Policy, and Regulation for work
on Morgan Falls Dam relicensing, the latter
from the Eastern Rivers Summit Planning
Team.

Kevin Noon received a STAR Award in
recognition of the technical support he has
provided over the last two years regarding
wetlands compliance issues pertaining to 14
proposed oil & gas exploration and/or de-
velopment activities in Big Thicket National
Park, Padre Island National Seashore, and
Lake Meredith National Recreation Area.

Pete Penoyer received a STAR Award for his
support provided to Indiana Dunes NL on
the Bailly Generating Plant RCRA facility in-
vestigation by reviewing ground water qual-
ity sampling and the delineation of contami-
nated ground water plumes from a CERCLA
site contaminated by the disposal of fly ash.

Gary Smillie received an Exceptional Perfor-
mance Award for sustaining a level of per-
formance that exceeded the requirements of
his position as the Hydrology and Watershed
Assessment Program Leader.

Dean Tucker received an Exceptional Per-
formance Award for sustaining a level of
performance that exceeded the requirements
of his position as the Data and Information
Program Leader for WRD.

Bill Van Liew received a STAR award for sus-
tained superior performance during the 2006
fiscal year for contributions to the advance-
ment of on-going water rights protection
projects at Lake Mead National Recreation
Area and Great Basin National Park, specifi-
cally for generating timely and highly impor-
tant work products to support NPS in nego-
tiations and hearings.

David Vana-Miller received a STAR Award
for his efforts in developing a new paradigm
for water resources to better support plan-
ning requirements brought about by the
implementation of the new Park Planning
Standards.

Joel Wagner received a STAR Award for his
leadership of the NPS Servicewide Wetlands
Protection Program and that program’s
successful efforts in overseeing and support-
ing restoration efforts in Rocky Mountain
National Park, Sequoia National Park, and
Golden Gate National Recreation Area.

Don Weeks received a STAR Award recog-
nizing his efforts as lead author of the Mono-
cacy National Battlefield Water Resources
Stewardship Plan, the first of a new report
series that was well received by the NPS plan-
ning community.

APPENDIX E
STAFF

OFFICE OF THE DIVISION CHIEF STAFF

Bill Jackson: Division Chief, PhD in
Hydrology. Specialty areas include
sedimentation processes, fluvial
geomorphology, and river assessment,
restoration, and management.

Sharon Kliwinski: Water Resources Wash-
ington Liaison, BS in Environmental and
Pollution Sciences. Specialty areas include
environmental legislation and regulations,
natural resource policy issues, and mining
laws, policies, and programs.

Debi Cox: Program Analyst, EEO Counselor,
BA in Anthropology. Specialty areas include
coordination of interagency and cooperative
agreements and project funding.
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Kris Parker: Lead Administrative Assis-
tant, EEO Counselor. Specialty areas include
conference and meeting planning and coor-
dination, PMIS, and report coordination and
editing.

Carol Liester: Purchasing Assistant. Spe-
cialty areas include procurement, property
management, and GSA vehicle coordination.

Laura Pascavis: Colorado State University
Archivist, Web Developer, MA in Archival
Science, BA in History with specialization in
environmental and western history.

Glenn Patterson: Colorado State University
Research Associate serving as advisor to the
NPS Water Resources Division for USGS
Water Activities. Specialty areas include
hydrology, water quality, sedimentation, and
program coordination.

OCEAN AND COASTAL RESOURCES
BRANCH STAFF

Gary Davis: Visiting Chief Scientist for
Ocean Programs, Acting Branch Chief, MS
in Marine Biology. Specialty areas include
marine resource inventories and monitoring,
ocean park stewardship, and international
marine resource collaboration.

Kristen Keteles: Texas A&M University
Coastal Watershed Condition Assessment
Coordinator, PhD in Zoology, BS in Marine
Science. Specialty areas include aquatic toxi-
cology, marine ecology, assessment of coastal
water resources, and trace metal contamina-
tion.

Cliff McCreedy: Marine Management
Specialist, BA in Political Science with career
emphasis on regulatory and ocean policy.
Specialty areas include marine resource
management and planning, marine protected
areas, coral reefs, coastal watershed assess-
ment, and interagency marine partnerships.

PLANNING AND EVALUATION
BRANCH STAFF

Mark Flora: Branch Chief, Hydrologist, MS
in Environmental Science (Water Resources).
Specialty areas include water resources man-
agement planning, water quality, and water-
shed management.

Joel Wagner: Wetland Protection Program
Team Leader, MS in Environmental Science
(Water Resources). Specialty areas include
wetlands science, hydrology, restoration, and
regulatory issues.

Kevin Noon: Wetland Specialist, PhD in
Wetland Ecology. Specialty areas include
wetland evaluation, management, restora-
tion, and regulatory issues.

Jim Tilmant: Fishery Management & Ma-
rine Resources Program Team Leader, MS in
Wildlife and Fisheries. Specialty areas in-
clude aquatic and marine resources manage-
ment, fish biology, and population dynamics.

John Wullschleger: Fisheries Biologist, MS
in Fish and Wildlife Science. Specialty areas
include freshwater invertebrates, marine
intertidal biota, fluvial ecology, and stream
habitat restoration.

David Vana-Miller: Water Resources Plan-
ning Program Team Leader, MS in Ma-
rine Biology. Specialty areas include water
resources planning, aquatic and marine
resources management, water quality, and
measures of biotic integrity.

Don Weeks: Hydrologist, MS in Geology
(Hydrologeology). Specialty areas include
water resources management planning,
ground-water monitoring, and wetland man-
agement.

Jeff Wagner: Fisheries Biologist, BS Can-
didate in Aquatic Biology with a minor in
fisheries biology at Colorado State University.
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Specialty areas include fisheries management
and native fish restoration.

Lael Wagner: Administrative Assistant.
WATER OPERATIONS BRANCH STAFF

Gary Rosenlieb: Branch Chief, Water Qual-
ity Program Team Leader, MS in Water Re-
sources. Specialty areas include water quality
(chemistry and microbiology), ground-water
quality, and hazardous materials manage-
ment.

Jeft Albright: Watershed Condition Assess-
ment Program Coordinator, MS in Water-
shed Management. Specialty areas include
hydrology data collection and data man-
agement protocols, watershed assessments,
integration of science and policy in resource
protection/restoration programs.

Gary Smillie: Hydrology Program Team
Leader, Hydrologist/Hydraulic Engineer, MS
in Civil Engineering. Specialty areas include
flood frequency analysis, open channel hy-
draulics, floodplain management, and sedi-
ment transport.

Dean Tucker: Information Management
Program Leader, Natural Resource Special-
ist, PhD in Forestry. Specialty areas include
data management and reporting, hydro-
graphic analysis, computer graphics, and
water resources applications in GIS.

Larry Martin: Hydrogeologist, MS in Hy-
drology. Specialty areas include ground-
water management, ground-water modeling,
surface-water/ground-water interactions,
water supply development, and source water
protection.

Pete Penoyer: Hydrogeologist, Associate in
Hazardous Materials, MS in Geology, Pro-
fessional Degree in Hydrogeology. Specialty
areas include ground-water analysis, ground-
water contamination, site assessments under

CERCLA, and water quality monitoring.

Rick Inglis: Hydrologist, BS in Watershed
Science. Specialty areas include field hydro-
logic data collection and analysis, watershed
condition and riparian zone assessment and
management, and stream restoration.

Michael Martin: Hydrologist, BS in Envi-
ronmental Geology, MS in Watershed Sci-
ence. Specialty areas include open channel
flow, geomorphology, flood analysis, wet-
lands hydrology, geochemistry, and water
quality.

Barry Long: Hydrologist, BS in Watershed
Sciences, MS in Forest Hydrology. Specialty
areas include physical-chemical aspects of
water quality.

Roy Irwin: Senior Contaminants Specialist,
PhD in Biology. Specialist in environmental
contaminants, ecological/biological aspects
of water quality, monitoring study design and
development, measurement uncertainty, and
QA/QC issues.

Mike Matz: Colorado State University Re-
search Associate, Water Quality Database
Manager, MS in Civil Engineering. Specialty
areas include water quality planning and
management, inventory and monitoring, and
data analysis.

Nathan Elder: Colorado State University Re-
search Associate, STORET Database Project,
BS in Watershed Science.

Hashem Faidi: Colorado State University
Research Associate, Clean Water Act Desig-
nated Use and Impairment Database Man-
ager, MS in Water Resources Engineering,
PhD in Ground Water Engineering. Specialty
areas include GIS applications in water re-
sources and ground-water and contaminant
transport modeling.
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Paula Galloway: Colorado State University
Research Associate, NPSTORET Database
Project, PhD in Chemical Engineering.

Caroline Goughis: Colorado State Univer-
sity Research Associate, STORET Database
Project, MS in Marine Sciences.

Tony Meneghetti: Colorado State University
Student-Hourly Water Quality Data Analyst,
STORET Database Project, MS candidate in
Civil and Environmental Engineering.

Pat Wiese: Colorado State University Ad-
ministrative Assistant, BS in Biology, MA in
Public Administration. Specialty areas in-
clude editing and report production.

WATER RIGHTS BRANCH STAFF

Chuck Pettee: Branch Chief, Supervisory
Hydrologist, MS in Watershed Science.
Specialty areas include water rights estab-
lishment and protection and water resources

policy.

Bill Hansen: Supervisory Hydrologist, Ad-
judication Program and Information Man-
agement Program Leader, BS in Watershed
Science, MS in Hydrology. Specialty areas
include water rights policy and adjudica-
tion, surface- water hydrology, and wild and
scenic rivers.

Dan McGlothlin: Supervisory Hydrolo-
gist, Monitoring and Enforcement Program
Leader, BS in Watershed Hydrology. Special-
ty areas include water rights establishment
and protection and water resources policy.

Jennifer Back: Hydrologist, MS in Water-
shed Science. Specialty areas include ground-
and surface-water interactions and stable
isotopes.

Paul Christensen: Hydrologist, MS in Geol-
ogy. Specialty areas include hydrogeology,
water resources, and water rights.

Paula Cutillo: Hydrologist, PhD in Hydro-
geology. Specialty areas include subsurface
hydrodynamics and hydrogeologic modeling.

Chris Gable: Hydrologist, BS in Watershed
Science. Specialty areas include surface- wa-
ter hydrology, field methods, instrumenta-
tion, and data analysis.

Gwen Gerber: Hydrologist, BS and MS in
Geology. Specialty areas include hydrogeol-
ogy and surface-water data collection.

Jim Harte: Hydrologist, BS in Forestry/
Watershed Sciences. Specialty areas include
surface-water hydrology, sediment transport,
and watershed management.

Jeff Hughes: Hydrologist, MS in Watershed
Sciences. Specialty areas include water rights
and surface-water hydrology.

Bill Van Liew: Hydrologist, BS in Civil Engi-
neering, BS in Geology, MS in Ground-Water
Engineering/Environmental Hydrogeology.
Specialty areas include ground-water hydrol-
ogy and ground-water/surface-water interac-
tions.

Mark Wondzell: Hydrologist, BS in Forestry,
MS in Agricultural Engineering.

Mohamed Aldhamari: Colorado State
University Research Associate, PhD in Civil
Engineering/Ground-Water Engineering.

Kathryn Converse: Colorado State Univer-
sity Research Associate, BS in Earth Sciences.

Eric Lord: Colorado State University Re-
search Associate, BS in Mineral Land Man-
agement, JD, MS in Forestry.

Jennifer Miller: Colorado State University
Research Associate, BS in Natural Resources
Management, MS in Watershed Science.
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Justin Scharton: Colorado State University
Research Technician, BS in Natural Resource
Management, MS in Natural Resource
Stewardship. Specialty areas include natural
resource management, legislation, and policy.

Sharla Stevenson: Colorado State University
Research Assistant, BS in Agriculture, Mas-
ters Degree Candidate in Watershed Science.
Specialty areas include hydrologic modeling
and geographic information systems.

Flora Romero: Colorado State University
Administrative Assistant. Associates Degree
in Business. Specialty area is water rights
quantification and protection projects.
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